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THE CHICAGO WATER DIVERSION
CONTROVERSY*
HERBERT H. NAUJOKS
PART THREE: WHAT OF THE FUTURE?
(a) In General
In Parts One and Two of this article the writer discussed the
history and background of the Chicago Water Diversion Controversy,
the decisions rendered by the United States Supreme Court, the
various rulings of the Governmental officials and Departments, the
efforts made in Congress and in the Supreme Court to authorize a
large diversion, the present status of the problem, and finally the
legal questions that were or still are involved. Almost a half century
of litigation and dispute has failed to settle permanently this im-
portant problem, and the question arises, "What of the future ?". How
can this perennial problem be settled once and for all? To attempt
to answer this, one must consider not only the rulings of the Court
but also the physical and engineering details of the sewage disposal
and water supply problems of metropolitan Chicago. Is Chicago
really faced with a health, sewage and water supply problem peculiar
to this region alone that can be solved only by increased diverison,
or is Chicago failing to do what it could and should do to overcome
this problem? These and other details and questions, together with
suggestions for a permanent solution, will be considered in the fol-
lowing pages of this article.
(b) Physical details concerning the Great Lakes-St. Lawrence
System, The Illinois Waterway (Including the Chicago
Drainage Canal), and diversion from Lake Michigan.
1. General Description of the Great Lakes-St. Lawrence Sys-
tem, the Chicago Drainage Canal, the Illinois Waterway
and Adjacent Areas.
The Great Lakes-St. Lawrence system is a great natural water-
way and highway of commerce consisting of Lake Superior, St. Mary's
River, Lake Michigan, Lake Huron, St. Clair River, Lake St. Clair,
Detroit River, Lake Erie, Niagara River, Lake Ontario and the St.
Lawrence River. This system constitutes the largest inland com-
mercial highway in the world, with freight rates on water-borne cargo
that are astonishingly low.1'" This waterway in its natural state was
navigable and its navigable capacity has been improved by local,
*This is the third in a series of three articles on this subect. The first ap-
peared in the December issue of the Review; the second appeared in the February
issue.
146 Report of Engineering Board of Review to the Sanitary District of Chicago
(1925), Part I, p. 66.
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Federal and Canadian agencies. In a state of nature all of the waters
of this system discharged eastward through the St. Lawrence River
into the Atlantic Ocean. With the exception of Lake Michigan, which
lies wholly within the United States, this waterway from the head
of Lake Superior to the point where the St. Lawrence River crosses
the 45th parallel of latitude, constitutes the international boundary
between the United States of America and the Dominion of Canada.
The waters of these lakes extend about 760 miles from east to west,
and 545 miles from north to south. There are about 400 harbors on
the Great Lakes and connecting channels.14 7
The length of shoreline of the several states upon the various
lakes and connecting waters of the Great Lakes-St. Lawrence system
from the head of Lake Superior to the point where the St. Lawrence
River ceases to be a part of the international boundary is as follows:
Minnesota, 186 miles; Wisconsin, 673 miles; Michigan, 2391 miles;
Illinois, 60 miles; Indiana, 40 miles; Ohio, 251 miles; Pennsylvania,
55 miles; New York, 689 miles. Canada has a shoreline of 3772
miles bordering on the Great Lakes-St. Lawrence system as com-
pared to a total of 4345 miles for the United States.
The total land area of the Great Lakes-St. Lawrence drainage
basin is 202,910 square miles, of which only 715 square miles lie
within the state of Illinois. In a state of nature the mean annual
contribution of the state of Illinois to the net water supply of the
Great Lakes was 503 cubic feet. Under the United States Supreme
Court decree of April 21, 1930, the State of Illinois abstracts from
the Great Lakes system 1,500 cubic feet per second, plus 1,700 cubic
feet per second of domestic pumpage (for drinking, washing and
other' household and industrial uses) a total of 3,200 cubic feet
per second.
The areas of the drainage basins of the various lakes in the
Great Lakes system, in both the United States and Canada, including
land and water surfaces, expressed in square miles, is as follows:
Lake Superior (including St. Mary's River above Falls) 80,700 square
miles; Lake Michigan, 69,040 square miles; Lake Huron (including
St. Mary's River below St. Maiy's Falls, North Channel and Georgian
Bay), 72,600 square miles; Lake St. Clair (including St Clair River)
6,420 square miles; Lake Erie (including Detroit River), 34,680
square miles; Lake Ontario (including Niagara River and St. Law-
rence River to Galop Rapids), 34,640 square miles. The total area
of the drainage basin of the Great Lakes in the United States and
Canada, as aforesaid (including land and water surfaces, is 298,080
square miles.
147 Report of Special Master Hughes, Nov. 23, 1927, p. 107.
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The total area of the water surfaces of the various Great Lakes
are divided as follows: Lake Superior (including St. Mary's River
above Falls), 31,820 square miles; Lake Michigan, 22,400 square
miles; Lake Huron (including St. Mary's River below Falls, 23,010
square miles; Lake St. Clair and River, 460 square miles; Lake Erie,
9,940 square miles; and Lake Ontario, including Niagara River and
St. Lawrence River to Galop Rapids, 7,540 square miles.
Navigation on the Great Lakes dates back to the bateaux of the
early voyageurs. This type of traffic was followed by the small sailing
vessel of a few tons. In time, the size was gradually increased to a
thousand tons or more. With the advent of the steam vessel more
than a century ago following Fulton's invention, tug-boats were de-
veloped to facilitate the passage of sailing vessels through connecting
rivers. From these tug-boats developed the steam barge of con-
siderable cargo capacity, capable of towing one or more consorts.
Then followed the modern grain and ore carrier of about 3,000
tons which has grown by leaps and bounds to the present huge freight
carrier of 12,000 to 14,000 tons. And, in this time, the draft of
the boats has been increased from a few feet to about 26 feet for
the larger boats.
Closely tied in with the improvement of the huge bulk Great
Lakes carrier was the improvement of harbors and connecting chan-
nels, the building of locks and the cutting of canals. In their natural
state, these Great Lakes harbors and channels were much too shallow.
Boats of a deeper draft than 5 feet could not pass from Lake Huron
to Lake Erie, and a portage had to be made from the St. Mary's
River to Lake Superior. Nor could boats with a draft of more than
5 feet enter the inner harbors of most of the Port cities on the Great
Lakes. This necessitated the deepening of channels in the various
harbors and connecting waters and channels. For more than a hun-
dred years, improvements have been made by dredging in earth, blast-
ing through rock and building break-waters and the like. These im-
provements have been undertaken by the United States and Canada,
by local municipalities and by private interests. Many hundreds of
millions of dollars have been spent to' date in making such improve-
ments. For a time the controlling depth of these improvements was
12 feet, then 14, then 16, and later, 20 feet. Now the channels in
some harbors have been deepened to 24 or 25 feet and ultimate in-
crease to 30 feet is in contemplation. The importance of deep waters
is related to the carrying capacity of the lake carriers. Most of the
huge lake freight can be loaded to a 24 or 26 foot draft, assuming
the depth of water in the harbors and connecting channels is suffi-
cient to permit such loading. Each inch of draft permits the ves-
sels to carry from 80 to 100 tons of cargo. Thus, a large lake car-
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rier loaded to a 24 foot draft will carry from 3840 to 4800 tons
more of cargo than a similar carrier loaded only to a 20 foot draft.
The savings to consumers on the Great Lakes in transportation
charges on items carried by boat is directly dependent upon the
cargo load carried by the lake freighters. It is obviously more eco-
nomical to carry a full load of cargo by loading the vessel to the
full available draft than for the boat to carry only one-half or two-
thirds of a full load.
2. Description of the Illinois Waterway, the Chicago Drainage
Canal and the Calumet River.
The continental divide separating the drainage basins of the Great
Lakes-St. Lawrence system and the Mississippi River system, in
the vicinity of Chicago, in the state of Illinois, passes about 10 miles
west of the southwestern end of Lake Michigan and was, in a state
of nature, about 10 or 11 feet above the mean level of Lake
Michigan. 148
The Chicago River is a small bifurcated stream, lying in the State
of Illinois. The main channel of the Chicago River extends westward
from Lake Michigan, in the City of Chicago, about one mile and
is formed by the junction of the north branch of the Chicago River
and the south branch of the Chicago River. The north branch of
the Chicago River flows in a southerly direction, parallel and near
to the shore of Lake Michigan; the south branch flows in a northerly
direction, parallel and near to the shore of Lake Michigan. The
south branch unites with the Chicago Drainage Canal near Damen
Avenue (also known as Robey Street in the city of Chicago). In
a state of nature, the Chicago River and all of the waters of its
drainage basin, flowed into Lake Michigan and contributed to the
water supply of the Great Lakes-St. Lawrence system.
The Little and Grand Calumet Rivers rise in the state of In-
diana and flow in a westerly direction across the boundary line be-
tween the states of Indiana and Illinois. After entering the state
of Illinois, these rivers curve sharply to the north and east and
empty into Lake Michigan. The Little Calumet River is the larger
of the two streams. In a state of nature, all of the waters of the
Little and Grand Calumet Rivers, and the waters of their drainage
basins, flowed into Lake Michigan and contributed to the water sup-
ply of the Great Lakes-St. Lawrence system.
The Calumet-Sag Channel is 76 miles long and extends westerly
from the Little Calumet River near Blue Island through a depression
in the Lake Michigan-Des Plaines River divide, the Calumet-Sag
Valley, and joins the main drainage canal at Sag, about 15 miles up-
148 Report of Special Master Hughes, Nov. 23, 1927, p. 10.
1947]
MARQUETTE LAW REVIEW
stream from Joliet, and about 23 miles from Lake Michigan. About
three miles east of the Illinois-Indiana state line, the Indiana Harbor
Ship Canal has been cut from the Calumet River to Lake Michigan
at East Chicago. The Burns Ditch (opened in 1925) taps the upper
reaches of the Little Calumet River in Indiana and drains about one-
half of its flow directly into Lake Michigan at Dune Park, about
eight miles east of Gary, Indiana.
The Des Plaines River is a small stream rising in southern Wis-
consin and flowing in a southerly direction parallel and near to the
shore of Lake Michigan until it reaches a point about due west of
the mouth of the Chicago River where it turns sharply to the south-
west and joins with the waters of the Kankakee to form the Illinois
River, which is a tributary of the Mississippi River. At the point
where the Des Plaines River turns to the southwest the bed of the
stream is about 10 feet above the level of Lake Michigan. In a state
of nature when the Des Plaines River was in flood, a large portion
of its flood waters poured over the divide and into the Chicago River
basin and thence passed into Lake Michigan. Such flood waters of
the Des Plaines River constituted, in a state of nature, a part of the
water supply of the Great Lakes-St. Lawrence system.
The Illinois Waterway extends from Lake Michigan at Chicago
to the Mississippi River at Grafton, Illinois, a distance of approxi-
mately 327 miles. It comprises the Chicago River, the Chicago Drain-
age Canal (the artificial channel constructed by the Sanitary District
of Chicago) and the Des Plaines and Illinois Rivers. The Canal
Section of the Illinois Waterway extends from the Chicago River
at Damen Avenue (sometimes called Robey Street) which is about
six miles from Lake Michigan, And extends thence 32 miles to Lock-
port, Illinois. Two miles west of Lockport the Chicago Drainage
Canal connects with the Des Plaines River. From Chicago Harbor
to Lockport the channel is generally 160 feet wide and 24 feet deep.
Further south, the DesPlaines River is joined by the Kankakee River
and becomes known as the Illinois River. From just below Lockport
(a distance of approximately 290 miles), to Grafton, Illinois, on the
Mississippi River, the Illinois Waterway is generally 300 feet wide
and nine feet deep. At the mouth of the Chicago River, a controlling
works and lock were installed (in 1936) to prevent reversals of
flow in times of heavy rains into Lake Michigan.
A small lock was constructed at the west end of the main Drain-
age Canal at Lockport to make connection with the old Illinois and
Michigan Canal, thus rendering superflous all of that portion of this
old canal between Lockport and Chicago.
The upper Illinois River extends westerly from the Des Plaines-
Kankakee junction about 43 miles to Utica, which is about 100 miles
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by water from Lake Michigan. The lower Illinois River extends
southwesterly about 230 miles from Utica to Grafton, where the Illinois
River empties into the Mississippi River. In this alluvial reach of
the Illinois River, the fall of the water surface is approximately 33
feet. Between Lockport (4 miles above Joleit and 36 miles from Lake
Michigan) and Utica, the fall of the water surface in the Des Plaines
and Illinois Rivers is about 136 feet in a distance of 64 miles.
A series of dams and locks with resulting pools above the dams
have been constructed in the Illinois Waterway in order to assist
navigation by eliminating rapids in the stream. In the order in which
they are approached from Chicago, these are situated at Lockport
(36 miles), Brandon Road Pool (41.2 miles), Dresden Island (55.7
miles), Marseilles (80.2 miles), Starved Rock (96 miles), Peoria
(169.4 miles), LaGrange (247 miles), and below Grafton at Alton
(340 miles).' 49 At the time of the entry of the 1930 decree by the
United States Supreme Court, the Lockport dam and pool were in
existence. The others were completed later. The Illinois Waterway
carries an immense traffic on barges and small boats; coal, stone,
building materials, cement, oil, machinery and the like constitute
the bulk of the freight. In 1944, the total tonnage carried on this
waterway exceeded seven million tons.
In a state of nature the Chicago River flowed into Lake Michigan
and contributed to the water supply of the Great Lakes-St. Lawrence
system. In a state of nature the Little and Great Calumet Rivers
flowed into Lake Michigan and contributed to the water supply of
the Great Lakes system.
In a state of nature part of the flood waters of the Des Plaines
River spilled over the Continental Divide near Chicago and consti-
tuted a part of the water supply of the Great Lakes-St. Lawrence
system. Under natural conditions all of the waters of the Great
Lakes-St. Lawrence system discharged eastward through the St.
Lawrence River into the Atlantic Ocean.
(c) The Changes Produced by the Chicago Diversion and
the Damages Sustained by the Lake States because of
such Diversion.
During the period from 1892 to 1900, as has been noted herein-
before, the Sanitary District of Chicago, acting as an agency of the
State of Illinois, cut through the Continental Divide between the
Mississippi watershed and the Great Lakes-St. Lawrence watershed
at Chicago by constructing a channel from the west fork of the
South Branch of the Chicago River near Damen Avenue (also known
as Robey Street) in the City of Chicago, to the City of Lockport in
149 Distances from Lake Michigan.
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Will County, Illinois, on the Des Plaines River, for the purpose
of carrying the sewage of the City of Chicago into the Des Plaines
and Illinois Rivers. On January 17, 1900, the Chicago Sanitary dis-
trict turned the waters of the Chicago River and of Lake Michigan
into this artificial channel, and thereby reversed the current of the
Chicago River and commenced the abstraction of the waters of Lake
Michigan. Since that date the Chicago River has been continuously
reversed by the acts of the Sanitary District of Chicago, and the
waters of the Chicago River and a portion of the waters of Lake
Michigan have flowed westward into the Mississippi River and thence
into the Gulf of Mexico.
Subsequently the Sanitary District of Chicago excavated another
artificial channel from the Little Calumet River at a point near Blue
Island, Illinois, westerly across the Continental Divide. This second
channel, known as the Calumet-Sag Channel, was completed about
1918, and since that time the Little Calumet River has been reversed
under normal conditions, so that its waters no longer flow into Lake
Michigan but flow westward through the Calumet-Sag Channel into
the main Drainage Canal and thence through that canal, the Des
Plaines, Illinois and Mississippi Rivers, to the Gulf of Mexico.
Subsequent to January 17, 1900, the quantity of water which
has been caused to flow westward from the Great Lakes-St. Lawrence
watershed into the Mississippi River through the aforesaid artificial
channels, gradually increased until it reached a mean annual maxi-
mum of about 10,000 cubic second feet and then fell to an average
of approximately 8,400 cubic second feet. Today the diversion of
waters of the Great Lakes-St. Lawrence system through the Chicago
Drainage Canal is governed by the Supreme Court decree of April
21, 1930 and averages 1,500 cubic feet per second, plus domestic
pumpage of 1,700 cubic feet per second, or a total diversion of 3,200
cubic feet per second.
The effect of the Chicago diversion has been to lower the levels
of all of the Great Lakes (except Lake Superior) below the levels
which would otherwise have existed in a state of nature. This lower-
ing of levels of the Great Lakes has impaired the utility of harbors
within the lake states and has also hindered and obstructed navi-
gation on the Great Lakes and connecting waters between such har-
bors. Such lowering of levels has had a very substantial and in-
jurious effect upon the carrying capacity of lake vessels, and has
deprived commercial and navigation interests of the facilities which
they would otherwise have enjoyed in commerce. Since the suits in-
stituted by the lake states were not for money damages but for an
injunction to enjoin the illegal diversion, no attempt was made to
fix precisely the value of the damages suffered by the lake states in
[Vol. 31
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dollars and cents. Nevertheless, the record in those suits discloses
that commercial, riparian and navigation interests suffered damages,
because of the Chicago diversion, running into millions of dollars.
Experience of the past 40 years has demonstrated that local ship-
ping, riparian and marine interests are damaged by lowered lake
levels, in the following particulars:
1. Dhmage to docks and wharves. Most of the docks and wharves
in the Great Lakes area are built on wooden philing with timber re-
vetment; some with concrete superstructure, others not. When the
lake level is lowered, piling and revetment become 'exposed and
the wood rots. Timber under water will last indefinitely, but exposed
timber subjected to damp rots away quickly. As a net result, the
concrete superstructure built to protect the timber becomes useless.
In many harbors, at the entrance in the channel maintained by
the Federal Government, Congress has spent millions of dollars re-
pairing conditions precisely of that character, where the upper struc-
tures were rotted away and had to be replaced. The piling gets down
to below the water level and a new superstructure has to be put in.
A lowered lake level is primarily responsible for that situation. Hence,
a few years of exposure of this character will require that a dock
be recapped and possibly rebuilt. Lowering of lake levels, therefore,
brings a series of expensive maintenance problems to the dock op-
erators.
Lowering of Lake levels also brings another costly problem to
the operators of docks served by package-freight steamers. These
steamers, generally speaking, have side parts through which pas-
sengers and freight are received and discharged. As lake levels lower,
portions of the dock must be cut away and ramps built to equalize
the floor of the dock with the dock of the vessel. Adjustments can
customarily be made without much expense for seasonal fluctua-
tions, but any substantial reduction in lake levels will necessitate ad-
ditional expense.
2. Dredging operations. Many lake ports have comparatively
shallow water next to the shore. This necessitates dredging of ships'
channels alongside the wharves. Channels are customarily dredged
only deep enough to accommodate current shipping. Lowering of
lake levels will, therefore, necessitate additional dredging alongside
practically every dock in the Great Lakes district. It is impossible
to calculate the exact expense of such dredging, due to the diverse
conditions existing, i.e., some ship channels have mud bottom, some
mud with sunken logs left from the old lumbering days, some sand
bottom, and some impervious clay or "hardpan" - but the cost is
considerable.
1947]
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3. Reducing vessels' loadings. The most serious damage to the
lake ports, however, would be in the matter of reducing vessels'
loadings. The margin of profit in operating a bulk carrier is often-
times extremely small and financial succesi depends on the ability
to carry substantially a full load. If a ship carrying petroleum prod-
ucts, for illustration, can only load three-fourths to seven-eighths of
capacity, because channel entrances are inadequate, due to lowered
lake levels, its operation for the season is almost certain to run into
a loss.
In order to compete with rail and truck competition, vessels are
sometimes loaded to near dangerous drafts and ship captains rely on
speed and surge to pull them through, oftentimes scraping bottom.
Any reduction of lake levels that will permanently affect either
the Government-maintained channels or privately owned ship chan-
nels and docks is a matter of grave concern to the lake states and
their peoples.
4. Damage to Great Lakes commerce. The findings of Charles
Evans Hughes, master in chancery in the case of the State of Wis-
consin et al. v. State of Illinois et al.,150 decided by the Supreme
Court, January 14, 1929, are of interest on this point. The Court
refers to the Special Master's report' 5' and then states that:
"Water-borne .traffic on the Great Lakes for the year 1923
consisted of 81,466,902,000 ton-miles of water haul, and that
consideration of individual loaded boats and of their respec-
tive dimensions shows that if water had been available for an
additional 6 inches of draft, the fleet could have handled for
the year 3,346,000 tons more than was actually transported.
Or, to put the matter in another light, the season's business
could have been done with the elimination from service of
about 30 freighters of the 2,000- to 3,000-ton class; and that
the lost tonnage of the total through business of the Lakes
for the year, incident to a 6-inch deficiency of draft, exceeded
4,000,000 tons and that the average water-haul rate for the
year was 88 cents per ton".' 52
In an address before the American Association of Port Author-
ities at Milwaukee in 1930, Gen. E. M. Markham, former Chief of
Engineers, United States Army, made this statement:
"It has been calculated that the ordinary 500-foot ship can
carry 2,250 tons more cargo on a draft of 23 feet than on a
draft of 20 feet, and that the increased cost of the round
trip, by reason of carrying this extra cargo, is but about $100,
indicating a saving of about 8 cents per ton. A 600-foot boat
carrying about 14,000 net tons on 20-foot draft would carry
150 278 U.S. 367.
151 Report of Special Master Hughes (Nov. 23, 1927).
1252 78 U.S. U.S. 367 at pp. 408-409.
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about 17,000 tons on 23 feet, at added cost of about $123, or
a saving on the entire cargo of about 7Y2 cents per ton.
"Comparing 500-foot boats loaded to 20 feet with the 600-
foot class loaded to 23 feet, the added cargo of some 6,200 tons
involves an increase in operating charges alone, exclusive of
interest, insurance, maintenance, and other items of overhead,
of $873. The operating cost in the larger ships at the greater
draft is some 14 cents per ton less than for the smaller ships
at the present draft. This difference would be reduced some-
what by the inclusion of the somewhat greater overhead charges
attaching to the larger vessel."
These findings from eminent authorities conclusively demonstrate
that there is a very real damage done commercial shipping on the
Great Lakes for every inch the water level is lowered as a result
of the diversion of water from the Great Lakes into another watershed.
The extent of that damage is considerable. Gross total of com-
merce done at Great Lakes ports during the calendar year 1936,
according to Annual Report of Chief of Engineers, was 253,476,122
tons. The gross total of all waterborne commerce of the United
States, including all Atlantic, Gulf, Pacific coast, and Great Lakes
ports, was 757,342,208 tons. In other words, commerce on the Great
Lakes aggregated a fraction over one-third of the total United States
waterborne commerce at all these ports. For purposes of comparison,
a statement of traffic on the Illinois Waterway as found on page 781,
volume 2, Annual Report, Chief of Engineers, United States Army,
1937, shows a total tonnage for the year 1936 on this waterway,
including Chicago Sanitary District, Calumet Sag Canal, and the
southern branch of Chicago River, of 2,048,057 tons. The total ton-
nage carried on the Illinois Waterway during 1946 was 5,437,000 tons.
5. Damage to Riparian Owners and Resort Property. The west
bank of Lake Michigan in the state of Wisconsin is lined with bathing
beaches and parks where residents and visitors enjoy the healthful
waters and beneficial sun. Each year hundreds of thousands of out-of
state visitors travel to Wisconsin lured by the attractive shore-line,
the beaches and parks. The tourist business is a tremendous source
of revenue to the state and its residents. Lowered lake levels on Lake
Michigan usually mean an extension of shore-line through recession
of the waters of Lake Michigan, leaving an unsightly, unsanitary
beach - a breeding place for mosquitoes and snakes. Property
values decline, the tourist trade vanishes and damage to riparian prop-
erty caused by lowered lake levels can run into huge sums of money.
The east bank of Lake Michigan is dotted with a series of almost
land-locked lakes encircled by dunes and morainal hills of remark-
able scenic attraction. Fanned by the cool breezes that sweep across
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Lake Michigan during the summer months, tempered by their 80
miles traverse over cool blue water, this shore is visited annually by
millions of vacationists from all parts of the United States seeking
relief from midsummer heat. There are substantial investments in
summer hotels, cottages, tourist camps, and so forth. In fact, the
tourist business means almost as much to a goodly portion of Michi-
gan as it means to Florida and southern California.
These summer properties are located, in a large part, on Lake
Michigan and arms thereof. Cottages, boat houses, wharves or boat
landings, and other improvements have been placed on these proper-
ties with a delfnite location in respect to the shore line.
In many instances the water is quite shallow. A characteristic
condition fringing the shore is a series of bars with deeper water in
between. These bars may be spaced from 75 to 200 feet apart. As
the lake level is lowered and the water recedes, it may be readily
perceived that an awkward and unsatisfactory shore condition results,
to the detriment of the property, thereby materially reducing its mar-
ket value. In the northern part of the State - that is, in the Grand
Traverse Bay region and northward, most of the beach is rocky.
Lowering cif the lake levels from 6 inches to a foot will expose these
rocks, or at least bring them close to the surface and make many
parcels of property practically valueless from a market standpoint.
It would be difficult to estimate the damage that would result
to Michigan resort property as a result of any material reduction of
lake levels, but it is safe to assume it would aggregate many mil-
lions of dollars.
The conditions above described with respect to riparian property
damages due to lowered lake levels in Wisconsin and Michigan apply
also to the other lake states, such as Ohio, New York, Pennsylvania
and the Dominion of Canada.
The cost of improving and maintaining harbors is increased by
the lowering of lake levels, for as former Secretary of War Stimson
aptly noted in his 1913 denial of Chicago's petition for increased di-
version:
"In a word, every drop of water taken out at Chicago neces-
sarily tends to nullify costly improvements made under direct
authority of Congress throughout the Great Lakes, and a with-
drawal of the amount now applied for would nullify such ex-
penditures to the amount of many millions of dollars, as well
as inflict an even greater loss upon the navigation interests using
such waters."
(d) Description of the Sewage Disposal Plants and Auxiliary
Works Maintained by the Sanitary District of Chicago.
At the close of the year 1946, the Sanitary District of Chicago
had in operation the following units: four sewage treatment plants,
[Vol. 31
CHICAGO DIVERSION CON7ROVERSY
namely, the North Side, Calumet, West Side and Southwest Works,
with a combined capacity- of 1,258 million gallons daily average flow;
two small outlying treatment works, eleven sewage pumping stations
with a combined pumping capacity of 7,138 cubic feet per second
and about 178 miles of intercepting sewers.153
The 449 square miles of area in the Sanitary District of Chicago
is divided into four projects for purposes of sewage treatment (North
Side project, Calumet project, West Side project, Southwest Side
project).
The North Side project covers 115 square miles, north of Fuller-
ton Avenue, Chicago, to the north line of Cook County, and from
Lake Michigan to the watershed between the Des Plaines and Chicago
Rivers. This project consists of a sewage treatment plant, located at
Howard Avenue and the North Shore Channel; the North Branch,
Evanston, Golf-Glenview, and Niles Pumping Stations, and about
43 miles of intercepting sewers, extending south from Glencoe through
the North Shore towns and Evanston to the treatment plant and
extending north from Fullerton Avenue to the treatment plant. The
treatment plant is of the activated sludge type, and at present serves
a sewered area of 84.5 square miles. The treated effluent is discharged
into the North Shore Channel and the waste sludge from the plant
is pumped through a 14-inch pipe line, 17.5 miles long, to the South-
west Treatment Works for disposal. This treatment plant was placed
in partial service October 3, 1928 and in complete operation June 28,
1930. The plant was originally designed for an average flow of 175
M.G.D. 153a and in May 1937 by the addition of 12 new final settling
tanks, this average capacity was increased to 250 M.G.D. At this
plant, sewage passes through bar screens, with 4-inch openings, is
then pumped up 36 feet; then passes through grit chambers; then
through bar screens with 8 inch openings, then through preliminary
settling tanks (detention period 20 minutes); then through final set-
tling tanks where the activated sludge is settled out and from which
the effluent passes to the North Shore Channel. Approximately 23
per cent of the activated sludge taken from the final settling tanks
is added to the fresh sewage just before it is passed into the aeration
tanks. The remaining activated sludge (waste sludge) is combined
with the sludge collected from the preliminary settling tanks and
pumped through the 14-inch pipe line to the Southwest Treatment
Works. Air for the aeration of sewage in the aeration tanks is
provided by electrically driven blower units, compressing the air to
7.75 pounds per square inch. All the pumping units and other mech-
anisms in this plant are electrically driven.
153 The data concerning the sewage disposal plants was obtained from the Sani-
tary District of Chicago and Official reports.
i53a M.G.D. means million gallons per twenty-four hours.
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The Calumet Sewage Treatment Project covers an area of 95
square miles, south of 87th Street, in Chicago, to 159th Street and
from the Indiana State line west to Crawford Avenue. This project
covers the Calumet industrial district and the municipalities imme-
diately south of Chicago. The project consists of the Calumet Sewage
Treatment Plant of the activated sludge type, 95th Street Pumping
Stations, and about 44 miles of intercepting sewers, draining a sew-
ered area of 42 square miles. The collecting sewers lead to the plant
from the 95th Street pumping station on the Calumet River from
Calumet City, and from Blue Island. This plant was placed in service
December 3, 1935, and was designed for an average flow of 136
M.G.D. with a maximum of 204 M.G.D. At this plant the sewage
passes through rack screens with 3Y2-inch openings; is then pumped
up 33 feet; then passes through bar screens with 5/-inch openings;
then through preliminary settling tanks (detention period 10 minutes) ;
then after dosing with returned activated sludge passes through aera-
tion tanks (detention period 5 hours); then through final settling
tanks where the activated sludge is settled and from which the effluent
passes to the Calumet-Sag Channel. Approximately 30 per cent of
the activated sludge is added to the raw sewage before aeration. The
remaining activated sludge (waste sludge) is combined with the sludge
from the preliminary settling tanks; it is dosed with ferric chloride
and dewatered to about 82 per cent moisture on vacuum filters; then
broken up and mixed with pre-dried sludge, the mixture placed in
flash dryers, in which it is dried down to 6 per cent moisture; and
this final dried material may then be burned in a furnace which
provides part of the heat for drying. Most of this dried sludge is
now used as a fertilizer. When the dried sludge is removed for sale
as a fertilizer, additional heat for drying is supplied by the com-
bustion of fuel oil.
The West Side Sewage Treatment Project covers an area of about
40 square miles, in Chicago, between Fullerton Avenue and the Main
Channel and between Lake Michigan and Cicero Avenue. This in-
cludes the "Loop" district of Chicago. This project consists of the
West Side Sewage Treatment Works, at Laramie Avenue and 39th
Street, and 23 miles of intercepting sewers paralleling both sides of
the Chicago River and the northwest side of the Drainage Canal,
leading from Fullerton Avenue, southwest to the treatment works.
The West Side Sewage Treatment Plant was designed for an average
flow of 472 M.G.D. with a maximum of 708 M.G.D. The plant
consists principally of three batteries of Imhoff tanks for the sedi-
mentation of sewage and the digestion of sludge. Battery A of the
Imhoff tanks was placed in service June 2, 1930; Battery B on July
14, 1930; Battery C on April 29, 1935. At this plant the sewage
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passes through rack screens with 4-inch openings; is then pumped
up 62 feet; then passes through bar screens with 1-inch openings;
then passes through skimming tanks, from which the face flow
passes to the Imhoff tanks (Detention period 2 hours, Batteries A
and B; 1 hour, Battery C) where the sludge is settled from the
sewage and digested and from which the effluent passes to the Main
Channel. The underflow from the skimming tanks is diverted to
grit chambers where the grit is settled out and from which the flow
is passed to the Imhoff tanks. The grit is collected and hauled for
final disposal to a spoil pile. The solids settled from the sewage
in the Imhoff tanks pass down into the digestion compartment of
these tanks and remain until thoroughly digested. The digested sludge
is drawn out under favorable weather conditions and placed on sludge
drying beds from which, after suitable drying, it is stripped by ma-
chines and hauled away to the waste sludge dump.
The Southwest Sewage Treatment Project covers an area of
about 199 square miles, between 87th Street and the Main Channel
in Chicago, and west from Lake Michigan, to include the Summit-
Clearing industrial district. This project ,also includes the towns
in the Des Plaines River Valley from Riverside, north to Des Plaines.
At one time, this Des Plaines Valley was served by a separate treat-
ment plant at Maywood but this plant was abandoned October 15,
1931 and the flow from it then absorbed in the West Side project,
The West-Southwest Treatment Works now serve a sewered area
of 128 square miles drained by 68 miles of intercepting sewers and
the upper Des Plaines and Western Springs Pumping Stations. The
sewage Treatment plant is of the activated sludge type, was originally
designed for an average flow of 400 M.G.D. with a maximum of
600 M.G.D. This plant, as originally constructed, was designated the
"Southwest Side Treatment Plant" for treatment of sewage from
the southwest area, including Packingtown and the Stockyards. This
plant is being extended to provide final treatment for the West Side
sewage and as a consequence is designated the "West-Southwest Sew-
age Treatment Works." The Southwest Side Plant was placed in
partial service May 23, 1939 when sewage was pumped from the
West Side intercepting sewer. The activated sludge was started
June 9, 1939, and June 27, 1939 the first battery of aeration tanks
was in service. Dewatering and incineration of sludge began August
7, 1939 and the plant has operated continuously since August 28, 1939.
The southwest intercepting sewer was placed in service June 9, 1939,
draining sewage from an area west of Western Avenue. The re-
maining part of this sewer system, including the Racine Avenue
Pumping Station, was placed in 'service March 22, 1940. At the
Southwest Plant, the sewage passes through bar screens, with 2-inch
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openings; is then pumped up 45 feet; then passes through preliminary
settling tanks (detention period 5 hours) then through final settling
tanks where the activated sludge is settled and from which the
effluent passes to the Main Channel. Approximately 40 per cent of
the activated sludge (return sludge) is mixed with the raw sewage
just before it enters the aeration tanks. The remaining sludge (waste
sludge) is passed to concentration tanks where it is mixed with sludge
from the preliminary settling tanks, also with waste sludge which
has been pumped from the North Side Treatment Plant. The main
sewage pumps are steam turbine driven and air for aeration of sewage
and other plant uses is produced by steam turbine driven blowers
which compress the air to a pressure of 8.5 pounds per square inch.
The waste sludge after concentration in the sludge concentration tanks
is conditioned with ferric chloride and dewatered to about 84 per cent
moisture on'vacuum filters, This dewatered sludge is mixed with pre-
dried sludge and the mixture placed in an enclosed flash dryer and
dried down to about 6 per cent moisture. This dried sludge could
then be burned in furnaces under the boilers which produce steam
for the pumping and blower units but at the present time the dried
sludge is removed from the system and sold as a fertilizer base.
When sludge is sold as a fertilizer, approximately one-half ton of
coal is required to furnish heat for drying one-ton of sludge.
Two of the four major sewage disposal plants above described,
namely the West Side and the Southwest Plants require certain work
in order to place the sewage treatments plants of the Sanitary District
upon the basis of providing complete treatment for all of the sewage
of the District. Work now under contract amounts to $9,130,000
and future contracts in the amount of $10,940,000 remain to be let.
Funds are available for this work which is expected to be com-
pleted in 1949.
The Sanitary District of Chicago owns and operates a hydro-
electric power plant at Lockport, Illinois. There were originally seven
water turbines installed in the Lockport Power House, each using
1,667 c.f.s. 153b when operating; two of these turbines now use 1,667
cubic feet per second when operating; one uses 556 c.f.s., one is
inoperable, and the fffth is being replaced by a unit which will use
1,400 c.f.s. Two others were replaced by new units in 1935, each
of which uses 2,200 c.f.s. at full load. The total discharge capacity
of the seven units is about 10,000 cubic feet per second.
The electrical Division of the Engineering Department operates
and maintains the Lockport Power House and an electrical trans-
mission and distribution network consisting of approximately 1,700,000
153b c.f.s. means cubic feet per second.
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duct feet of underground conduit, 850,000 feet of underground cable
and a million feet of overhead wire. It also operates and maintains
the electrical equipment in the pumping stations, sewage treatment
works, controlling works, bridges, and other properties of the Sani-
tary District. This division also dcegigns and supervises installation
of all new electrical work and furnishes advice on all electrical en-
gineering matters for all divisions.
The tabulation appearing below shows the source and distribution
of the electrical energy received and disposed of by the electrical di-
vision for the years 1944, 1945 and 1946, and
Power Generated at Lockport Power
Power House
Power Generated at Southwest Treat-
ment Works and Purchased from
Maintenance and Operating Divison
Power Purchased from Public Service
Co. of Northern Illinois
Total Power Received
Sold to Sanitary District -----------
Sold to Other Municipal Consumers--
Sold to Commercial Consumers' 54 -_
Total Power Sold-----------
Power Consumed by Electrical
Division------------------
Total Power Accounted for
System Losses ------------------
Total Power Consumed by System_---
Kilowatt
Hours
1944
78,111,960
9,063,300
145,969,480
233,144,740
101,625,929
124,867,148
1,348,815
227,841,892
799,909
228,641,801
4,502,939
233,144,740
the present status:
Kilowatt Kilowatt
Hours Hours
1945 1946
76,946,710 77,415,470
6,939,000 7,472,400
153,064,806
236,950,516
123,826,554
123,826,554
1,486,133
232,310,904
826,154
233,137,058
3,813,458
236,950,516
151,257,674
236,145,544
127,022,089
127,022,089
320,480
231,277,460
575,285,
231,852,745
4,292,799
236,145,544
PRESENT STATUS (1947) (Estimated) Kilowatt
Hours
Power Generated Lockport -------- 77,000,000
Transmission Losses ----------------------------------------- 3,000,000
L o ck p o rt P o w er in C h icag o ............. . . .. ....... ... . . . .. .--- 74 ,000,000
Surplus Generated Southwest Treatment Works ------------------ 7,500,000
Total by Sanitary District in Chicago --------------------------- 81,500,000
Purchased from Public Service Co .--------------------------- 151,500,000
233,000,000
Used by Sanitary District ------------------- 104,000,000 KWH
Sold to Municipalities --------------------- 127,000,000 KWH
Used by Electrical Division and Lost in Distribution of Sanitary
231,000,000
Used by Electrical Division and Lost in Distribution of
Sanitary District ---------------------------------------- 2,000,000
154 All Commercial Consumption Discontinued May 1, 1946.
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The tabulations appearing hereinafter show the amount of sewage
treated in each of the main plants of the Sanitary District of Chicago
and the degree of purification attained as shown by the reduction in
bio-chemical oxygen demand and the amount of solids removed per
day:
Solids
Per Cent Removed
Reduction Tons
M.G.D. 55 B.O.D.156 Per Day
1. THE NORTH SIDE PLANT
1939 202.5 93.5
1940 1882 94.6 103.0
1941 206.8 94.9 111.0
1942 195.8 94.5 104.9
1943 195.8 93.5 97.1
1944 188.0 94.9
1945 200.5 93.5
1946 197.5 94.7 104.4
2. THE CALUMET PLANT
1939 71.6 87.0
1940 67.2 90.7 30.6
1941 66.4 90.5 32.5
1942 82.4 90.2 39.9
1943 93.6 87.4 38.3
1944 85.8 87.1 42.9
1945 72.1 89.0 35.2
1946 73.7 89.4 36.4
3.
1939
1940
1941
1942
1943
1944
1945
1946
THE WEST SIDE PLANT
237.8 50.0
361.5 50.0
462.0 44.3
429.8 44.7
413.4 38.9
356.7 34.8
418.7 36.0
395.7 42.3
4. THE SOUTHWEST PLANT
COMPLETE TREATMENT PRELIMINARY SETTLING
M.G.D.
288
282
192
154
143
143
183
280
SOLIDS REMOVED
TONS PER DAY
B.O.D. Heat To
Reduction Dried Lagoons
93.6 81.6 276.0
85.8 112
91.7 155
90.2 159
93.0 135
91.7 87
91.0 66.4 107.5
91.1 94.0 171.0
SOUTHWEST PLANT-
COMPOSITE TOTAL
M.G.D.
282
313
338
331
352
302
341
356
1939 (8 Mo.)
1940
1941
1942
1943
1944
1945
1946
M.G.D.
68
0
121
184
188
209
219
61
B.O.D.
Reduction
24.6
0
24.4
25.6
27.5
22.1
18.5
21.9
B.O.D.
Reduction
,85.8
67.3
56.1
56.5
51.4
50.7
79.9
81.3
155 M.G.D. means-Million gallons per 24 hours.
156 B.O.D. means-Bio-chemical Oxygen Demand.
1946
1939 (8 Mo.)
1940
1941
1942
1943
1944
1945
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The following tabulations show the amount of sewage treated and
the degree of purification attained in some other cities where the
activated sludge process of sewage treatment is used :157
1. MILWAUKEE 3. GARY, INDIANA
Activated Sludge Activated Sludge
Percent
Flow Reduction
M.G.D. B.O.D.
1940 120.3 94.6 1941 19.37 94.31
1941 124.8 93.5 1942 20.72 94.72
1942 127.7 92.2 1943 21.50 92.82
1943 125.4 93.5 1944 18.83 96.42
1944 122.0 94.3 1945 19.51 93.92
1945 121.5 94.4 1946 20.38 92.99
1946 121.9 95.1
2. CLEVELAND (Easterly Plant)
Activated Sludge
1939 64.8 93.5
1940 82.2 91.5
1941 76.2 90.7
1942 87.0 92.5
1943 91.3 90.9
(e) The Effect of the Chicago Diversion on the Levels of
the Great Lakes.
From the very beginning of this controversy the engineers and
others who studied this problem have been unanimous in their agree-
ment that the withdrawal of water from Lake Michigan through
the Chicago Drainage Canal has the effect of lowering the levels of
the Great Lakes. There has been some slight difference of opinion
as to the amount of lowering of the levels of the Great Lakes pro-
duced by the withdrawal of a given quantity of water through the
Chicago Drainage Canal.
In round numbers, the engineers today agree that a diversion
of 10,000 c.f.s. will lower lake levels from 6 to 7.2 inches. This
matter was first publicly discussed in January 1888 by Lyman E.
Cooley in a brief entitled "The Lakes and Gulf Waterway", in which
he estimated the lowering effect of a diversion of 10,000 c.f.s. at some-
where between 0.20 and 0.40 foot, or 2.4 to 4.8 inches.
In September 1888, George Y. Wisner figured the lowering at
22 to 34 inches, in a paper before the Western Society of Engineers.
In a discussion in the Journal of the Association of Engineering So-
cieties, March 1899, Lyman E. Cooley figured it at 3y to 5 inches,
and J. B. Johnson, Professor of Engineering at Washington Uni-
versity, St. Louis, Missouri, placed it at 2y to 3 inches.
In a paper read-Before the Western Society of Engineers in Oc-
tober, 1894, Mr. T. T. Johnston, Assistant Chief Engineer of the
:157 These statistics were obtained from offical sources.
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Sanitary District of Chicago, concluded that the lowering effect of
this diversion would be less than six inches.
In August, 1895, while the Drainage Canal was still under con-
struction, the Poe Board, after a very exhaustive investigation, re-
ported to the Chief of Engineers of the United States Army that
a diversion of 10,000 c.f.s. of water at Chicago would ultimately lower
Lakes Michigan and Huron 0.61 foot and Lake Erie 0.53 foot.
In February, 1896, Mr. J. L. P. O'Hanley, a Canadian civil
engineer, reported to Canadian authorities that this diversion would
lower the levels of Lake Huron-Michigan some 6.444 inches. Mr.
O'Hanley had the data used by Poe, Ruffner and Marshall of the
United States Engineering Corps, U.S.A.
Major W. L. Marshall, United States District Engineer at Chi-
cago, reported, in April 1899, that in his opinion the abstraction
of 5,000 to 10,000 c.f.s. of water would permanently lower Lakes
Michigan, Huron and Erie from three to eight inches.
In August, 1905, the Ernst Board reported to the Chief of Engi-
neers of the United States Army, that the final effect of withdrawing
10,000 c.f.s. of water from Lake Michigan would be to lower the
level about six inches.
In January, 1907, the International Waterways Commission re-
ported to the Secretary of War of the United States and to the
Minister of Public Works of Canada, that a diversion of 10,000 c.f.s.
of water from Lake Michigan would ultimately lower the levels as
follows:
Lakes Michigan and Huron ------------ 0.52 foot or 6.24 inches
Lake Erie ------------------------ 0.45 foot or 5.4 inches
Lake Ontario --------------------- 0.35 foot or 4.2 inches
In the litigation between the United States and the Sanitary Dis-
trict of Chicago, the summary of the evidence regarding the incre-
ments of the St. Clair, Niagara and St. Lawrence Rivers, given in
1909 by Alfred Noble, Louis C. Sabin, Francis C. Shenehon, Eben S.
Wheeler, and Major Charles Keller, indicated that a diversion of
10,000 c.f.s. of water from Lake Michigan would lower the levels
as follows:
Lakes Michigan and Huron ---------- 0.52 foot or 6.24 inches
Lake Erie ------------------------ 0.46 foot or 5.52 inches
Lake Ontario --------------------- 0.35 foot or 4.2 inches
In August, 1913, the Bixby Board reported to the Chief of Engi-
neers that this diversion of 10,000 c.f.s. of water at Chicago would
lower the levels as follows:
Lakes Michigan and Huron ---------- 0.465 foot or 5.58 inches
Lake Erie ----------------------- 0.448 foot or 5.38 inches
Lake Ontario -------------------- 0.431 foot or 5.17 inches
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Colonel J. G. Warren and W. S. Richmond, in a report made to
the Chief of Engineers of the United States Army, on Diversions of
Water from the Great Lakes and Niagara River, dated August 30,
1919, figured that the uncompensated diversion of 8,800 c.f.s. at Chi-
cago would lower the levels as follows:
Lakes Michigan and Huron ---------- 0.43 foot or 5.16 inches
Lake Erie ----------- ----- 0.41 foot or 4.94 inches
Lake Ontario --------------------- 0.42 foot or 5.04 inches
In 1924 and 1925 the Engineering Board of Review of the Sanitary
District of Chicago, which included such hydraulic engineers as John
R. Freeman, C. E. Grunsky, E. E. Haskell, John B. Hawley, Robert
E. Horton, Clarence W. Hubbell, Richard R. Lyman, Arthur E. Mor-
gan and Sherman M. Woodward, checked the figures of Colonel War-
ren as substantially correct.
The Joint Board of Engineers on St. Lawrence Waterway Project,
in its report of November 16, 1926, concluded that the diversion of
8,500 c.f.s. at Chicago had lowered the levels as follows:
Lakes Michigan and Huron ------------ 0.5 foot or 6 inches
Lake Erie ------------------------- 0.4 foot or 4.8 inches
Lake Ontario ----------------------- 0.4 foot or 4.8 inches
Charles Evans Hughes, Special Master in the case of The State
of Wisconsin et al v. The State of Illinois and the Sanitary District
of Chicago, in his report to the Supreme Court, November 1927,
found that the diversion of 8,500 c.f.s. of water at Chicago had lowered
the levels as follows:
Lakes Michigan and Huron ----------- 0.50 foot or 6 inches
Lake Erie ------------------------- 0.40 foot or 4.8 inches
On the basis of the Hughes Report the lowering of lake levels for
a diversion of 10,000 c.f.s. at Chicago would be as follows:
Lakes Michigan and Huron -------------------- 7.2 inches
Lake Erie --------------------------------- 5.64 inches
The Hughes findings were based on the latest computations of the
U. S. Lake Survey, as submitted in the testimony of Col. G. B.
Pillsbury.
The United States Supreme Court, in an unanimous decision,
written by Mr. Chief Justice William Howard Taft, affirmed the
findings of Special Master Hughes on this point, in the following
language :158
"The diversion which has taken place through the Chicago
Drainage Canal has been substantially equivalent to a diversion
of about 8,500 feet a second for a period of time sufficient to
258 278 U.S. 367 (1929) at pp. 407-408.
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cause, and it has caused the lowering of the mean levels of
the Lakes and the connecting waterways, as follows: Lakes
Michigan and Huron approximately 6 inches; Lakes Erie and
Ontario approximately 5 inches; and of the connecting rivers,
bays and harbors to the same extent respectively. A diversion
of an additional 1,500 cubic feet per second, or a total diversion
of 10,000 cubic feet a second would cause an additional lowering
in Lakes Michigan and Huron of about one inch, and in Lakes
Erie and Ontario a little less than one inch, with a corresponding
additional lowering in the connecting waterways."
(f) Fluctuations in Lake Levels.
The fact is that the changes in lake levels resulting from the Chi-
cago diversion are always the same regardless of change in lake
levels due to natural or other causes.
The Great Lakes are a series of natural reservoirs in which are
stored large volumes of water collected from their respective drainage
basins. The supply of water to the Great Lakes is furnished by
the inflow of the many rivers of their drainage basins, increased by
the rainfall on the lakes themselves and'decreased by the evaporation
from the lake surfaces. The connecting and outflow rivers are the
overflows for these reservoirs. The amounts of water in storage are
dependent upon the differences between supply and overflow and
are measured by the heights of water in the reservoirs. Variations in
lake levels register the variable differences between net water supply
and the loss through discharge by way of the outlet rivers and the
loss through evaporation. When the rate of supply to a lake is greater
than the discharge, the amount of storage increases and the stage
of the lake rises, and when less the storage decreases and the lake falls.
The total area of the drainage basins of the lakes is approxi-
mately 300,000 square miles, of which nearly one-third is occupied
by lake surface. It has been demonstrated that the average supply
received from the land areas about equals that received as rainfall on
the lakes, but that on the average roughly 40 per cent of this total
gross supply is lost by evaporation. Theoretically, if the water sur-
face of the lake is reduced through the lowering of the lake levels,
the evaporation will be decreased. However, as a practical matter
this effect would be negligible since the recession of the water surface,
due to lowered lake levels, is so small compared to the large expanse
of water surface on the Great Lakes that decreased evaporation due
to this cause is of no consequence. The net supply of water in the
Great Lakes varies widely. The records show rates of net water
supply to the whole Great Lakes system exceeding 800,000 c.f.s. for
a month, and they also show months during which the evaporation
from the lakes exceeded the water received from all sources, with
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a consequent negative net supply. The average monthly net supply
for the months of April and May is at a rate exceeding 500,000 c.f.s.,
and the average net supply for the month of November is at a rate
of less than 20,000 c.f.s. The Great Lakes absorb the great variations
in water supply, because of the rise and fall of their levels. When
the water supply is high the lake levels rise and store water; when
the water supply is low the lake levels fall and deliver the stored
water. The average annual rise and fall of the various lakes due
to the seasonal variations in supply is from 14 to 2 feet, but ex-
treme variations in seasonal supply have caused fluctuations in lake
levels ranging from 2.67 feet on Lake Superior to over 4 feet on
LakeOntario. Extreme high and low lake levels are reached at the
ends of periods of excessive or deficient water supply extending over
several years. The period of low rainfall occurring during the nineteen-
twenties brought down the levels of the lakes during the middle
twenties and, with other factors, produced record low levels on
Lakes Michigan, Huron and Erie at that time. During the nineteen-
thirties the lake levels fluctuated but were generally fairly low after
high levels in 1929 and 1930. During the past three years the lake
levels are again fairly high.
(g) Mean levels of the Great Lakes.
The monthly mean levels of the Great Lakes, and the mean levels
for each year, are available through the records of the United States
Lake Survey at Detroit, Michigan, which is charged with the duty of
charting the Great Lakes and recording their levels. The mean level
of the Great Lakes is determined with reference to the mean level
of tidewater at New York.
As Lake Superior is higher than Lake Michigan and Huron, it
is not influenced by the condition existing in the lower lakes. The
extensive diversion of water for power development at St. Mary's
Falls, amounting approximately to 50,000 c.f.s., has made necessary
the installation of gates across the river at the head of the falls, to
control the outflow and levels of Lake Superior. The gates are
operated and the diversions are controlled by an international board
of control, in accordance with conditions laid down by the Inter-
national Joint Commission, May 26-27, 1914. Their operation sub-
stitutes artificial for natural control of the levels of Lake Superior,
and has, in general, increased the levels of that lake at low water,
and somewhat diminished those at high water.
The levels of Lakes Michigan and Huron are substantially the
same. The official records of the mean annual levels of Lakes
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Michigan-Huron, that is, elevations above tidewater for all the years
from 1860 to 1946 are as follows:
MEAN ANNUAL LEVELS OF LAKES MICHIGAN-HURON
ABOVE MEAN TIDEWATER AT NEW YORK 159
Year Feet Year Feet Year Feet Year Feet
1904 580.86 1926 578.04
1860 582.68 1882 582.19 1927 578.86
1861 582.66 1883 582.37 1905 580.98 1928 579.85
1862 582.62 1884 582.47 1906 581.05 1929 581.37
1863 582.15 1907 581.06
1864 581.53 1885 582.72 1908 580.99 1930 580.52
1886 582.96 1909 580.50 1931 578.80
1865 581.29 1887 582.32 1932 578.19
1866 580.96 1888 581.71 1910 580.15 1933 578.03
1867 581.40 1889 581.16 1911 579.60 1934 577.69
1868 580.91 1912 580.07
1869 581.03 1890 581.05 1913 580.68 1935 578.08
1891 580.49 1914 580.24 1936 578.24
1870 581.94 1892 580.38 1937 578.18
1871 581.87 1893 580.67 1915 579.73 1938 578.94
1872 580.59 1894 580.78 1916 580.35 1939 579.39
1873 58124 1917 581.16
1874 581.73 1895 579.74 1918 581A0 1940 578.98
1896 579.47 1919 580.91 1941 578.89
1875 581.48 1897 580.13 1942 579.59
1876 582.61 1898 580.31 1920 580.56 1943 580.54
1877 582.38 1899 580.32 1921 580.10 1944 580.48
1878 582.07 1922 579.98
1879 581.15 1900 580.28 1923 579.38 1945 580.37
1901 580.53 1924 579.09 1946 580.46
1880 581.27 1902 580.21
1881 581.70 1903 580.36 1925 578.24
(h) Effect of diversions on the levels of the Great Lakes.
The foregoing table shows that the average change in the mean
level of the Great Lakes over the years between and including the
period from 1860 to 1899, and between the period beginning 1900
to 1946, is more than 18 inches. This lowering of the levels of the
lakes has deprived the modern huge lake freighters of the ability to
load to an average additional water depth of at least 18 inches.
In general, the outflow or discharge through the natural outlet
increases or decreases with the head or stage of water in the lake
and with the slope of the outflowing stream. Under these natural
laws there is a constant tendency toward equalization of supply and
discharge. Thus, if the water supply, which varies from month to
month and from year to year, should become constant the stage of
water in the lake would soon reach and remain at a height whereby
the discharge would exactly equal the supply. If the supply should
be increased or decreased by a constant amount, the level of the
lake would gradually change until a new level was reached where
the supply and discharge would again be equal. There is the same
natural tendency toward equalization when through natural or arti-
159 These statstics were obtained from official records.
[Vol. 31
CHICAGO DIVERSION CONTROVERSY
ficial agencies the capacity of the outlet or outlets is changed. Thus,
if the stage of a lake is at a height where the supply and discharge
are equal, if the outlet is enlarged or an additional outlet is created,
the discharge will be increased for a time, and as the supply is un-
affected, the storage is diminished and the stage of water falls. With
the falling stage the discharge decreases until the rates of supply and
discharge become equal. With a variable supply the effect is funda-
mentally the same, although it may be affected by the changes in
level caused by the change in supply. For example, if when the outlet
is enlarged, the supply happens to increase by a greater amount or
faster than the simultaneous increase in capacity of discharge, the
result is a changing stage. However, the increase in stage in such
case is less than it would have been without the change in outflow
conditions and the lowering effect is real although not apparent.
When water is diverted from the outlet, the lake levels will be
steadily lowered, with respect to their natural levels, until the dis-
charge capacity of the outlet has been reduced by an amount corres-
ponding to the diversion, after which the effect of the diversion on
lake levels ceases to increase. The time required for the decreasing
outflow to reach an equilibrium with the decreased supply due to a
diversion depends on the area of the lake in relation to its outlet
capacity. Theoretically, the complete effect of a diversion is never
shown; that is, a mathematical formula would require infinity. But
within practical limits, under present conditions, approximate equi-
librium is reached on Lakes Erie and Ontario in about a year. About
five years are necessary to give about 90 per cent of the full effect
of the diversion on the combined areas of Lake Michigan and Huron.
It appears that the levels of the Great Lakes have been affected
by the following artificial factors: the regulating works, already men-
tioned, in the St. Mary's River at the outlet of Lake Superior; the
diversion of the Chicago Sanitary District from Lake Michigan; di-
versions from Lake Erie, for power and navigation, through the
Welland Canal, and from the Niagara River; and changes in the
discharge capacity of the St. Clair River at the outlet of Lake Huron,
and of the St. Lawrence River, affecting Lake Ontario.
(i) The Chicago diversion.
As the Chicago drainage canal created a new outlet for the water
of Lake Michigan, it is not open to dispute that this diversion has
operated to reduce the levels of the Great Lakes (other than Lake
Superior) below the levels which otherwise would have existed. The
fact that the lake levels have fluctuated does not affect this con-
clusion. After the introduction of an additional artificial outlet, the
surface of the lake will continue to fluctuate in the same manner
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that it fluctuated before the lowering caused by the diversion took
place; but the high water and low water of the lake after the cutting
of the artificial outlet will be lower than they would have been had
the diversion not been made.
(j) The proposal that compensating or regulating works be
installed to compensate for the artificial lowering of the
Great Lakes caused by the Chicago Diversion is not
feasible.
For many years the officials of the State of Illinois and the Sani-
tary District of Chicago have urged that regulating or compensating
works be constructed in certain channels of the Great Lakes to
compensate for loss of lake levels due to the Chicago diversion.
It is contended that the installation of compensating works would
effectively restore all artificial lowerings of the levels of those lakes
and particularly the lowering caused by the Chicago diversion. That
is, in effect, a request to the Lake states to abandon their rights and
to look to some artificial and, at present, speculative and uncertain
substitute. There are many objections to this course.
First, regulating or compensating works can not be constructed
in the St. Clair, Detroit and Niagara Rivers without the consent of
Canada. It is safe to say that the consent will never be given so
long as the United States permits the State of Illinois to abstract
large quantities of water from the Great Lakes-St. Lawrence water-
shed for sanitation and power purposes. This conclusion is con-
firmed, were confirmation necessary, by the terms of one of the pro-
posed Great Lakes-St. Lawrence Deep Waterway Treaties, under
which Canada had indicated a willingness to give that consent only
upon condition that the Uniterd States agree to restrict the diversion
at Chicago in accordance with the decree of the Supreme Court dated
April 21, 1930.
Second, it is certain that conditions on the Great Lakes will be
better with compensating works and the diversion at Chicago reduced
to the amount fixed by the decree, than with compensating works
and a continuation of the present diversion at Chicago. It is clear
that some of the damages caused by the abstraction of the waters
of the Great Lakes-St. Lawrence watershed through the Chicago
Drainage Canal can not be mitigated or minimized by the construc-
tion of compensating works.' 10
Third, compensating works are a matter of national benefit, if
they are successful at all, and the Lake states can no more be required
to surrender, in effect, their share of that national benefit for the
16o Wisconsin et al v. Illinois et al, 278 U.S. 367, Master's Report 72, 65 Joint
Abstract of Record in the U.S. Supreme Court, Jan. 24, 1928, p.p. 152, 183.
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profit of the State of Illinois, either by way of sewage disposal or
water power, than they could be required to pay to the State of
Illinois the equivalent of any funds which might be appropriated by
the Federal Government to improve the outer harbors at any of
the ports of the Great Lakes. The evidence on the original Reference
established that there are over 400 ports and landings on the Great
Lakes, many of which, though usable, have no Federal improvements,
and' as to which any increase in depths, either with or without com-
pensating works, determines the feasibility from an economic stand-
point of water-borne traffic, both interstate and intrastate. The record
on original Reference also established that Federal improvements on
the Great Lakes consist of making a channel from deep water to the
entrance of the local harbors, and that usually the local or inner
harbors and navigation facilities have been and are provided either
at the expense of the local municipality or at the expense of private
industries, and often both. Moreover, compensating works in them-
selves produce certain harmful effects on the vast navigation of the
Great Lakes by creating high velocities in the critical channels, and
the greater the amount of compensation required (and the require-
ment is principally produced by the Chicago diversion) the greater
such harmful effects.
Fourth, compensating works would not replace the water ab-
stracted at Chicago and this water is, therefore, lost to the Niagara
River where such water could develop many times more power than
along the Illinois Waterway. This national economic loss in power
cannot be compensated for nor restored by the installation of remedial
works in the Great Lakes Waterway or connecting channels.
The United States Supreme Court, in its decision dated May 22,
1933, effectively disposes of the argument that compensating works
may be constructed in the Great Lakes-St. Lawrence Waterway to
restore artificially lowered lake levels, in the following language:16k
"Third. Similar considerations apply to the argument based
on the provisions of the Rivers and Harbors Act of July 3,
1930, and of the pending treaty with Canada as to the Great
Lakes-St. Lawrence Waterway, in relation to compensation
works through which, it is urged, the restoration of Lake
levels may be effected. The reference is to the construction of
compensation works in the Niagara and St. Clair rivers. Coun-
sel for Illinois say that 'upon the adoption of this Treaty the
appropriation made for the projects authorized in the Rivers
and Harbors Bill of 1930, including compensation works, by
the War Department Appropriation Bill of 1931, becomes im-
mediately available for carrying out this Treaty requirement,'
and that the Court should assume that, either under the Treaty
I6 Wisconsin et al v. Illinois el al, 289 U.S. 395, 404 (1933).
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or under the Act of 1930, compensation works with the desired
result will be installed. But it is apparent that there is no basis
for the suggested assumption. It would be manifestly inappro-
priate to discuss the provisions of the pending Treaty, bearing
upon the diversion of water from Lake Michigan, as the Treaty
is not in effect. And there is no ground for concluding that
the compensation works to which reference is made could be
installed in the absence of treaty. What, if anything will be
done in the establishment of compensation works is undeter-
mined."
"The decisive point is that nothing has been done which
affects the operation of the decree and that the obligation of
defendants to carry out its terms is in full force."
In view of the foregoing, it is clear that the installation of com-
pensation works for restoration of the artificially lowered lake levels
due to the Chicago diversion cannot be considered as feasible.
(h) There is no Justification for any Increase in the Diversion
at Chicago.
1. The original Dilution System of the Sanitary District of
Chicago is no longer a Part of the District's program for
the disposition of the Sewage of the Chicago Metropolitan
Area.
The Sanitary District of Chicago was organized under an Act
of the Illinois Legislature passed May 29, 1889. The primary pur-
pose was to provide a Main Drainage Channel through the divide
between the Chicago and Des Plaines Rivers to divert the sewage
of Chicago from Lake Michigan for the protection of the municipal
water supply from contamination by sewage and storm water. To
dispose of the sewage by dilution and prevent nuisance downstream
along the Des Plaines and Illinois Rivers, a dilution of 3.3 cubic
feet of water per second for every 1,000 of population drainage into
the canal was required by the Illinois Act of May 29, 1889. It was
further provided that the channel should have a capacity of 5,000 c.f.s.
in earth sections and 10,000 c.f.s. in rock. Another section of the
Act specified that when the channel was completed it would be de-
clared a navigable stream and that the Federal Government should
have full control over it for navigation needs but not to interfere with
its operation for sanitary purposes.
The construction of the Main Drainage Canal was begun in 1892
and completed in 1900. This canal extends from the South Branch
of the Chicago River at Damen Avenue (Robey Street) 28 miles
to connect with the Des Plaines River at Lockport, Illinois. The up-
stream 7.8 miles of this channel, all in earth section, from Damen
Avenue to Summit, had a nominal flow capacity of 6,500 c.f.s., in-
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creased by widening in 1913 to 8,500 c.f.s. The downstream 20.2
miles of the channel, 5.3 miles in earth and rock section Summit to
Willow Springs, and 14.9 miles in rock section Willow Springs to
Lockport, had a nominal flow capacity of 10,000 c.f.s., plus.
The 10,000 c.f.s. ultimate capacity was designed to carry the storm
run-off from the Chicago River drainage area, then estimated at
about 10,000 c.f.s. At the dilution ratio specified in the Sanitary Dis-
trict Act it would dispose of the sewage from 3,000,000 people. Today,
the District has an estimated population of 4,166,000.
The Main Channel had a depth of 24 feet and minimum width
of 160 feet and all bridges across it were movable, to make it ade-
quate for navigation. It was designated the Chicago Sanitary and
Ship Canal. Waterway advocates in the nineties felt certain that it
would ultimately become an important link in the Waterway from
the Great Lakes to the Gulf of Mexico. It was intended to quickly
supplant the Illinois and Michigan Canal between Chicago and Joliet,
Illinois, and did so by 1908.
Since the major portion of the flow in the Main Drainage Canal,
except in storm times, was to be supplied from Lake Michigan through
the Chicago River, and since this river in a state of nature was a
comparatively narrow shallow stream, considerable improvement was
necessary. The Federal Government improved the Main Branch of
the Chicago River, about one mile long from its mouth to its junction
with the South Branch at Lake Street, to an average width of about
220 feet and a depth of 20 to 22 feet.
The South Branch of the Chicago River was straightened, widened
and deepened by the Sanitary District, about five miles, from Lake
Street to Damen Avenue, to provide a channel 200 feet wide, 26 feet
deep over the central 100 feet and 16 feet deep at the dock lines.
This work was started in 1896 and the most constricted and tortuous
portions of this stream enlarged prior to 1900, at which time it was
considered to have capacity to flow 5,000 c.f.s. of water with a cur-
rent of one and one-fourth miles per hour. The major portion of this
improvement was completed by 1912 although the project was not
entirely finished until 1920.
Water from Lake Michigan through the Chicago River was ad-
mitted to the Main Drainage Canal January 2, 1900, and flow through
the channel was started January 17, 1900. The flow was regulated
by controlling Works, discharging into the Des Plaines River, at the
lower end of the canal at Lockport, Illinois.
The Illinois Legislature amended the Sanitary District Act, May
14, 1903, authorizing the extension of the Main Drainage Canal, the
development of water power in this extension, and the construction
of the North Shore and Calumet-Sag Channels. The North Shore
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Channel, tributary to the North Branch of the Chicago River, has no
particular bearing on the subject of the "Chicago Diversion."
The Main Channel was extended during the years 1903 to 1907
from the Lockport Controlling Works 4.2 miles to the Upper Basin
of the Illinois and Michigan Canal in Joliet. In this Upper Basin
the Illinois and Michigan Canal crosses the Des Plaines River. 'Mid-
way in the Main Channel Extension a navigation lock (maximum lift
40 feet) was installed and the Lockport Power House constructed to
utilize a drop of 34 to 38 feet in the water flowing in the Drainage
Canal.
The Calumet-Sag Channel was constructed during the years 1911
to 1922 from the Little Calumet River near Blue Island, Illinois,
16.2 miles, to connect with the Main Drainage Canal at Sag, about
11 miles above Lockport. This channel has a depth of 20 feet, mini-
mum width 60 feet, and a designed flow capacity of 2,000 c.f.s. At
the upstream end of this channel, Control Works, in the form of a
navigation lock 400 ft. by 50 ft., with two pairs of electrically operated
sector gates, regulate the flow from the Little Calumet River into
and through the Calumet-Sag Channel.
The Little Calumet River was dredged, in 1925, by the Sanitary
District, to a depth of 12 feet over a bottom width of 90 feet, from
the Calumet-Sag Controlling Works 8.5 miles to the Forks, where
the Grand Calumet, flowing westerly from Indiana, joins the Little
Calumet to form the Calumet River. This same reach of the Little
Calumet was further improved by the Federal Government, 1937-
1939, to a width of 300 feet.
The Calumet River, about 6 miles long, from Lake Michigan to
the Forks, southeast of Lake Calumet, has been improved by the
Federal Government to a width of 200 feet and navigable depth of
20 feet.
The Channels mentioned in the preceding pages, with certain in-
tercepting sewers, pumping stations, etc., comprise the dilution system
of the Sanitary District of Chicago, the operation of which turned
back all sewage in Cook County, Illinois, from Lake Michigan and
protected the public water supply. Disposal of sewage by dilution
was the only method seriously considered by Chicago authorities in
1890, when this system was being planned. Population of the Sani-
tary District was then about 1,000,000, and it was estimated this would
increase to 3,000,000 by 1920. The actual population in 1920 was
2,986,000 and 1940 was 3,962,514. The population of the Sanitary
District today (1947) is about 4,166,000, and the estimated population
for 1950 is 4,253,500. The successful operation of this dilution sys-
tem, without adequate sewage disposal plants, depended upon the
diversion of water from Lake Michigan, in amount up to 10,000 c.f.s.
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Today, with the North Side, Calumet, West Side and Southwest
sewage disposal plants in operation, no diversion of water from the
Great Lakes is necessary to provide the complete treatment of sewage
required by the decree of April 21, 1930.
2. Diversion and Flow through the Chicago Drainage Canal.
The flow through the Chicago Drainage Canal is measured at the
outlet end, at Lockport, over movable dams, through locks, sluice
gates and water wheels. The total flow includes sewage from the
Chicago metropolitan district and certain infiltration and some storm
flow from the parallel Des Plaines River. The sewage is the same
as the domestic water pumpage. The amount of domestic pumpage
(sewage) is deducted from the total flow to determine the diversion
from the Lake Michigan watershed. This diversion includes the run-
off from the Chicago and the Calumet River watersheds, estimated
to average about 500 to 550 c.f.s. Since 1925 the Des Plaines River
inflow has been deducted, and since 1942, the natural run-off from
the Sag Valley and a certain portion of the Des Plaines Valley west
of the Lake Michigan divide have also been deducted from the total
flow, in computing the net diversion.
In the table following are indicated the total flow, sewage flow,
Des Plaines River inflow, etc., and the net diversion from the Great
Lakes watershed, on an annual average basis for the years 1900 to
1946:12
Domestic Pump-
age Chicago
Des Plaines River Metropolitan
Total Flow Inflow; Infiltration District Net
at Lockport and Run-off Sewage Diversion
Year c.f.s. c.f.s. c.f.s. c.f.s.
1900 2,990 449 2,541
1901 4,046 531 3,515
1902 4,302 554 3,748
1903 4,971 582 4,389
1904 4,793 618 4,175
Av. 1900-04 4,220 547 3,673
1905 4,480 636 3,844
1906 4,473 676 3,797
1907 5,116 704 4,412
1908 6,443 726 5,717
1909 6,495 744 5,751
Av. 1905-09 5,401 697 4,707.
1910 6,833 803 6,036
1911 6,896 785 6,111
1912 6,938 853 6,085
182 These statistics were furnished by the Sanitary District of Chicago from of-
ficial records.
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1913
1914
Av. 1910-14
1915
1916
1917
1918
1919
Av. 1915-19
1920
1921
1922
1923
1924
Av. 1920-24
1925
1926
1927
1928
1929
Av. 1925-29
1930
1931
1932
1933
1934
Av. 1930-34
1935
1936
1937
1938
1939
Av. 1935-39
1940
1941
1942
1943
1944
Av. 1940-44
1945
1946-
7,839
7,815
7,264
7,738
8,200
8,726
8,826
8.595
8,417
8,346
8,355
8,588
8,348
9,465
8,620
8,278
8,283
8,450
10,010
9,450
8,894
8,360
8,180
8,100
8,005
8,125
8,154
8,093
6,607
6,677
6,648
3,132
6,231
3,319
3,341
3,269
3,472
3,412
3,362
3,402
3,373
894
949
857
939
972
993
1,018
1,106
1,006
1,176
1,199
1,216
1,220
1,274
1,217
1,338
1,395
1,460
1,565
1,680
1,488
1,700
1,680
1,650
1,690
1,692
1,682
1,602
1,712
1,665
1,604
1,586
1,634
1,589
1,610
1,575
1,605
1,606
1,597
1,587
1,600
15
5
45
70
27
2
45
9
7
33
23
45
47
31
49
235
166
367
275
218
317
278
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6,945
6,866
6,407
6,799
7,228
7,733
7,808
7,489
7,411
7,170
7,156
7,372
7,128
8,191
7,403
6,940
6,888
6,985
8,400
7,700
7,379
6,660
6,500
6,448
6,270
6,433
6,462
6,484
4,862
4,989
4,999
1,499
4,567
1,681
7,496
1,528
1,500
1,531
1,547
1,498
1,495
3. Budgeting of Water by the Sanitary District.
The diversion of water from the Lake Michigan watershed is
under the supervision of the United States District Engineer at Chi-
cago, and under his direct control in times of flood on the Des Plaines
and Illinois Rivers. This water is carefully budgeted, to obtain greater
flow during the summer months when both navigation and sanitation
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needs are greatest. More power is produced then also, but at a time
when it is least needed. Sewage flow is almost constant (about 1,700
c.f.s.) ; run off from major storms must be taken at the infrequent
times of heavy rains (270 c.f.s. annual average) ; which leaves 1,230
c.f.s. annual average as the only flow which can be varied. The
budget for a year is about as follows:
Jan., Feb., Nov., Dec.... 1600 900 2,500 200
Mar., Oct. ------------ 1,600 1,000 2,600 300
Apr., Sept. ----------- 1,600 1,100 2,700 300
May, June, July ------ 1,600 1,800 3,400 300
Aug. ---------------- 1,600 1,600 3,200 300
Av. --------------- 1,600 1,230 2,830 270
Total: ------------ 3,100 c.f.s.
If the storm flow allowance for any month is exceeded by actual
storm run-off, the diversion for the following month is reduced, to
balance; and vice versa. Des Plaines River inflow, etc. is taken as
it occurs, and not budgeted.
The run-off from storms frequently requires a discharge from
the lower end of the channel as great as 12,000 c.f.s. for brief inter-
vals. It has been as high as 17,000 c.f.s., for an hour.
(1) No diversion above the 1500 c.f.s. approved by the Su-
preme Court is legally justified and no diversion can be
be factually justified.
Some proponents of a large continuing diversion at Chicago con-
tend that increased diversion is necessary as a health measure to
eliminate or alleviate offensive conditions in the Chicago River, the
Drainage Canal, and Illinois Waterway due to pollution caused by
deposits of untreated or partially treated sewage from the Chicago
metropolitan area.
In January 1940 the state of Illinois petitioned the United States
Supreme Court for temporary increased diversion because of an al-
leged menace to health to the people residing in and near Joliet, Illi-
nois. The lake states opposed this petition. The Court in consider-
ing this application pointed out that 13
"The State of Illinois has failed to show that it has pro-
vided all possible means at its command for the completion
of the sewage treatment system as required by the decree as
specifically enlarged in 1933 (289 U.S. 395, 710.) No adequate
excuse has been presented for the delay. Nor has the State
submitted appropriate proof that the conditions complained of
constitute a menace to the health of the inhabitants of the com-
plaining communities or that the State is not able to provide
suitable measures to remedy or ameliorate the alleged condi-
163 309 U.S. 569 (1940).
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tions without an increase in the diversion of water from Lake
Michigan in violation of the rights of the complainant States
as adjudged by this Court."
Nevertheless the Court appointed a Special Master to make sum-
mary inquiry and to report back to the Court. After hundreds of
witnesses, including experts, were heard the Special Master filed his
report on March 31, 1941 in which he held that "the actual condi-
tion of the Illinois Waterway by reason of the introduction of un-
treated sewage creates in the summer months a nuisance through
offensive odors at Joliet and Lockport, but does not present a menace
to health. No nuisance conditions were proven to exist along the
Waterway at any other points".1Y 4 The Special Master's report was
approved by the Court. 1 5 More than eighteen years ago, in January
of 1929, Mr. Chief Justice Taft, speaking for the whole Court, em-
phatically warned that:
"The Sanitary District authorities, relying on the argument
with reference to the health of its people, have much too long
delayed the needed substitution of suitable sewage plants as
a means of avoiding the diversion in the future. Therefore they
cannot now complain if an immediately heavy burden is placed
upon the district because of their attitude and course".6
And, in 1930, Mr. Justice Holmes again pointed out that the de-
fendants (the state of Illinois and the Chicago Sanitary District)
"are doing a wrong to the complainants, and that they must stop it
(the illegal large diversion). They must find a way out at their
peril".16
Since these warnings were given by the United States Supreme
Court the Sanitary District has had ample time to provide the needed
sewage disposal plants for complete treatment of all of the sewage
of the district. Under the recommendation made by Special Master
Charles Evans Hughes and approved by the Supreme Court, all of
the sewage disposal plants and appurtenances should and could have
been completed by December 31, 1938. No adequate excuse has been
presented for the failure to provide the complete sewage treatment
system required by the Court's decree of April 21, 1930, as specific-
ally enlarged in 1933.16 Had the state of Illinois and the Sanitary
District complied with the Court's decree, no nuisance conditions
would obtain anywhere either in Chicago or along the Illinois Water-
way inasmuch as the effluent from a well operated modern sewage
disposal plant is clear, odorless and permanently stable and may be
364 Report of Special Master Monte M. Lemann, dated March 31, 1941, p. 110.
165313 U.S. 547 (1941).
-166278 U. S. 367, 420-421.
167281 U.S. 179 (1930).
168289 U.S. 395, 710 (1933).
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turned into a watercourse (and even a dry run) without causing a
nuisance or odors.
Langdon Pearse, an eminent sanitary engineer and chief sani-
tary engineer for the Chicago Sanitary District, stated before the
Rivers and Harbors Committee of the House of Representatives in
1924 that :169
"The biological processes, such as sprinkling filters or acti-
vated sludge, when properly operated produce a high-grade
effluent, requiring no dilution, in which fish can live. The efflu-
ent further will produce no nuisance and can be turned into
a water course, even though dry, without fear of consequences."
Several years later, Mr. Pearse in his testimony before Special
Master Hughes reaffirmed that his previous statement as to the high
quality of the effluent from an activated sludge plant was correct in
that fish were living in the effluent of the Sanitary District trickling
filters right at the filters. Young carp were living in the effluent,
some shiners from Lake Michigan and others. 70
L. R. Howson, nationally known expert, specializing in sanitary
and hydraulic engineering, testified before Special Master Hughes
that the effluent of a modern activated sewage disposal plant is "stable,
odorless and clear","'7 and that such effluent may be discharged into
an open channel without dilution and will remain stable indefinitely.
He also testified that about three parts per million of dissolved oxygen
are required to maintain a thriving fish life.17 2
George B. Gascoigne, a noted consulting sanitary engineer, testi-
fied that the effluent of a modern activated sludge plant is stable,
odorless and clear and will remain stable indefinitely. 173
Darwin W. Townsend, a sanitary engineer of many years ex-
perience, also testified that "the effluent of an activated sludge plant
is stable, odorless, clear and sparkling. The effluent of an activated
sludge plant discharged into an open tank will remain stable in-
definitely".- 741
In a pamphlet prepared and distributed by the Sanitary District
of Chicago in 1928, it was stated :'75
"Final settling tanks is the next step in the activated sludge
process. After the process of aeration is completed, the mixture
169 Doc. 184, 73rd Congress, 2nd Sess., p. 76.
170 Transcript of Testimony, original hearings before Special Master Hughes,
pp. 5423-5425.
171 Transcript of Testimony taken on Re-reference before Special Master Hughes,
p. 10667.
'12 Ibid., p. 10664.
'17 Ibid., p. 10697.
"'i Ibid., p. 10720.
'75 Engineering Works for the Sanitary District of Chicago, August, 1928, p. 91.
In this pamphlet it was further stated that: "The effluent produced by the acti-
vated sludge plant appear somewhat superior at times to that produced by the
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or sewage and activated sludge, passes through mechanically
cleaned tanks; the effluent as discharged from these tanks is a
clear, odorless liquid * * * non-putrescrible."
The Sanitary District also stated that the effluent of the North
Side Treatment plant is:
"Almost as clear as drinking water and quite as harmless as
it finally leaves the plant through an outlet and into and through
an artificial channel which discharges into the Chicago River".1
7 6
Horace P. Ramey, Assistant Chief Engineer of the Sanitary
District, in an interview during a meeting of the Illinois Governor's
Committee on February 6, 1947, admitted that no additional diversion
is necessary under the District's program for sanitation purposes.'
1 7
Anthony Olis, a trustee of the Chicago Sanitary District and Chair-
man of Illinois Governor Green's Committee on Diversion, likewise
acknowledged in a speech before the Chicago City Club, on March 17,
1947, that no additional diversion is necessary for sanitation pur-
poses. 78
From the foregoing it is manifest that the effluent from a well
operated modern sewage disposal plant is clear, odorless and stable
and may be put into a dry run (without any diluting water whatso-
ever) without harm or fear of consequences and that such effluent
will remain stable indefinitely. In other words, no additional diversion
is necessary for sanitation purposes. The total amount of water
now taken from Lake Michigan at Chicago (1500 cubic feet per
second direct diversion, plus 1700 cubic feet per second domestic
pumpage) is more than ample to provide nuisance free, wholesome
conditions along the Chicago River, the Chicago Drainage Canal,
the Des Plaines and Illinois Rivers.
(m) No Increase in Diversion is Necessary for Navigation
Purposes.
1. The Illinois Waterway.
It has frequently been urged during many years that increased
diversion is necessary to provide adequate navigation on the Illinois
waterway. Only recently (March 17, 1947) Anthony A. Olis, a Trus-
tee of the Sanitary District, in an address before the City Club of
Chicago, demanded increased diversion to satisfy the alleged needs
of navigation on the Illinois waterway. Olis contended that "the merit
sedimentation trickling filter process. It accomplishes from 85 to 95 per cent
reduction of the biochemical oxygen demand, 90 to 95 per cent reduction of
suspended solids and from 92 to 98 per cent reduction in bacteria."
176 Page 229, Complainants Exhibit 233, Wisconsin et al v. Illinois et al, 278 U.S.
367 (1929).
17 Chicago Tribune, Feb. 7, 1947, early edition.
178 Chicago Tribune, March 18, 1947.
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of claim for increased diversion rests on the vital necessity of the
inland waterway, and the location of the Argonne national laboratory
for atomic research at Lemont."
General Bixby, former Chief of Engineers, in his testimony before
Special Master Hughes as to the requirements for an inland water-
way, declared that with a nine foot channel (which still is the official
government project depth for the Illinois Waterway) 500 to 1000
cubic feet per second of water will be sufficient to furnish all the
lockage water needed for about 60 million tons per year from Lockport.
No water is needed during the closed season of navigation. General
Bixby stated further that the Panama Canal through the summit level
used 989 cubic feet per second for a commerce of 26 million tons
in 1926. Lockage on the Panama Canal goes both ways, from the
summit to both oceans. The amount required for lockage one way on
the Panama Canal is less than 500 cubic feet per second annually.
In the Illinois Waterway the lockage runs one way from Lockport to
Utica, since the summit level is Lake Michigan.
The accuracy of General Bixby's testimony is borne out by actual
experience in operating the Illinois Waterway. The War Department
has had no difficulty in maintaining the 9 foot authorized channel
from the day the project was opened in the year 1933 to the present
time.
In many official government documents the findings and conclu-
sions relative to the amount of water required for purposes of navi-
gation along the Illinois River demonstrate that 1000 cubic feet per
second of water is all that is necessary for navigation on the Illinois
Waterway.3
General Keller testified before Special Master Hughes that 1000
cubic feet per second "would be more than sufficient to accommodate
a traffic of 100,000,000 tons annually" on the Illinois Waterway.
On November 9, 1936, General Pillsbury reported that:
"It is therefore apparent that all necessary steps have been
taken to provide for 9-foot navigation from the Great Lakes
to the Mississippi River after the direct diversion from Lake
Michigan has been reduced on December 31, 1938, to 1500
cubic feet per second. This flow as augmented by the water
pumped for domestic purposes will be more than ample for
the operation of the waterway to meet the requirements of
navigation."
In 1938, the United States District Engineer at Chicago, the
Board of Army Engineers, the Chief of Engineers and the Secretary
179 House Doc. No. 1374, 61st Congress, 3rd Session; House Doc. No. 762, 63rd
Congress, 2d Session; Decision of Secretary of War, Henry L. Stimson dated
Jan. 8, 1913; Warren Report, dated Aug. 30, 1919; Letter of Brig. Gen. W. H.
Bixby, Chief of Engineers, to Secretary of War, dated Feb. 28, 1912.
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of' War all stated that the authorized diversion of 1500 cubic feet
per second plus domestic pumpage was ample to meet the needs of
a commercially useful waterway in the Illinois River. The Secretary
of War in a letter dated January 17, 1938 to the Chairman of the
Rivers and Harbors Committee (which then had before it the so-
called Parson's Bill)180 stated in part:
"As Congress has directed the prosecution of a project for
the improvement of the Illinois River to provide a commer-
cially useful waterway without the need for an increase in the
diversion of water from the Great Lakes beyond that ordered
by the decree of the Supreme Court, and as this work is now
under way, there is no apparent necessity to authorize and
direct the Secretary of War to increase this diversion to 5000
cubic feet of water per second."
In the actual operation of the Illinois waterway, the nine foot
channel authorized by Congress has at all times been maintained
with the 1500 cubic feet of water per second, plus domestic pumpage
authorized by the Supreme Court decree of April 21, 1930. The ton-
nage moved on this waterway has increased yearly until 1945 when
the total tonnage reached a high of 7,250,000 tons. In 1945, the
total tonnage carried on the Illinois Waterway was 6,590,939 tons.
In 1946 the freight moved on the Illinois waterway was about 172
per cent below the 1945 volume. An estimated 5,437,000 tons were
moved in 1946 on this waterway.
2. The Mississippi River below Alton.
It has also been contended that increased diversion would be of
great assistance to navigation on the Mississippi River from Alton,
Illinois to St. Louis, Missouri, particularly in the so-called Chain-of-
Rocks section. This claim is made on the theory that increased di-
version will give an increased depth of water over the bars during
times of low water. The Mississippi River has some peculiar charac-
teristics which are not generally found in any other stream in this
country. In times of flood or high water, additional diversion would
be of no benefit to navigation but would only increase the hazards
of the river and might cause serious injury. In times of low water
there is a decrease in current and any obstruction in the river will
serve to accumulate a large amount of the waterborne silt which the
Mississippi receives from the Missouri River. Navigation on the
Mississippi is conducted through a series of pools, separated by bars,
and it is the depths over these bars that limits the depth which tows
and barges may draw.
180 H.R. 8327, 75th Congress, 3rd Session.
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Brigadier General W. H. Bixby, former Chief of Engineers, U.S.
Army, testified before Special Master Charles Evans Hughes that
increased diversion would not appreciably aid the navigability of the
Mississippi River, for the reason that "as the stage of the river rises,
the bars also rise, and -as these bars furnish the critical points in
the periods of low water, there is no addition, by reason of the Lake
Michigan increment, to the available depths for navigation over the
bars".2sl This view is set forth in repdrts of the Federal Government.
Major J. B. Cavanaugh in a report to General Bixby, then Presi-
dent of the Lakes-to-Gulf Waterway Board dated August 13, 1913,
stated that:
"In any case the gain in navigable depth (for the Mississippi
River) would be insignificant for any permissible diversion."
Major John C. Gotwals, former district engineer at St. Louis,
testified before Special Master Hughes that increased diversion would
aid navigation on the Mississippi to some extent. Gotwals agreed
with General Bixby that the bars would rise in elevation with a
rise in river but it was his opinion that the bars would not rise to
the same extent as the river. It was Gotwal's belief that the bars
would rise about 50 per cent of the added depth obtained.
The United States War Department, which had been studying
this problem for years, concluded that the only feasible plan for pro-
viding improved navigation facilities in the Chain-of-Rocks section
of the Mississippi River is to build a side canal around the Chain-of-
Rocks. Any benefit to the Mississippi River from increased diversion
is so speculative in times of low water and so detrimental in times
of high water that increased diversion is no adequate solution to the
problem of improving navigation on the Mississippi River. When
the side canal around the Chain-of-Rocks is completed (it is now
authorized) the needs of navigation on the Mississippi River will be
taken care of in the best possible way. Meanwhile, increased di-
version would not alleviate present conditions to any appreciable ex-
tent, since "the gain in navigable depth would be insignificant for any
permissible diversion."
(n) The asserted purely local Chicago benefits of diversion
in water power and sewage, legally unjustified, are in
fact trifling in comparison with the tremendous damages
to shipping and riparian property on the Great Lakes-St.
Lawrence System.
The State of Illinois and the Sanitary District have always con-
tended that in adjusting the relative rights of the states involved
In' Report of Special Master Hughes, Nov. 23, 1.927, p. 123.
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in the Chicago Diversion controversy to interstate or international
watercourses, there must be a balancing of the equities of the situa-
tion and that a "small incidental disadvantage" to the lower riparian
states should not weigh against the immense advantages to the upper
riparian states, where the common good requires that all interests
should be equitably considered. The United States Supreme Court
ruled against this contention in the litigation involving the Great Lakes
states.
However, even if this so-called doctrine of "comity between states"
were applicable, it is apparent that the injuries and damages sustained
by the Great Lakes states and their peoples, through increased di-
version, far exceed any possible public benefits that might accrue
through an increased flow of Lake Michigan water through the Chi-
cago Drainage Canal.
In other words, eliminating the legal and moral aspects of the
controversy, the huge losses to Great Lakes shipping, to docks, wharves,
piers, foundations of buildings, and the like, and to riparian owners,
which damages would run into millions of dollars, far exceed any
possible benefits to commerce on the Illinois Waterway or to local
sanitation needs.
Freight moved on the Illinois waterway system in 1946 was about
173 per cent below the 1945 volume. The decline was attributed
largely to the two coal mining strikes in the spring and fall of 1946.
In 1945 the barge lines transported 6,590,939 tons of freight, as
final tabulations of the United States Army engineers showed. Ap-
proximately 5,437,000 tons have been moved in 1946. The all time
record for the system was established in 1944 with approximately
7,250,000 tons.
Operating conditions in 1946 were satisfactory on the whole. The
only serious impediment was the closing of a lock at Brandon road,
near Joliet, for 10 days through inability to get a repair part, a four
foot forging. There were no serious delays from floods or ice.
Although the total was down, coal carried in 1946 on barges was
impressive, amounting to approximately 3,500,000 tons. It would take
70,000 50-ton railroad coal cars to handle this. 95 per cent of the
coal handled is by the Central Barge Company and the Ohio River
Company which estimated that their 1946 coal business was down
about 20 per cent.
About 500,000 tons of grain were moved, an increase of about
6 per cent. Petroleum shipments totaling about 554,000 tons showed
an increase of 100 per cent over 1945. The increase resulted in part
from the demand for more petroleum to offset coal losses. Iron and
steel shipments totaled about 20,000 tons, the same as in 1945.
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Shipments of approximately 1,500,000 board feet of lumber from
Portland, Oregon were brought into Chicago by barge over the Mis-
sissippi and Illinois waterway systems late in January. The lumber
was moved by steamship through the Panama Canal to New Orleans
where it was transshipped to the barges.
During the year 1946 the 3,200 c.f.s. obtained from domestic pump-
age and direct diversion was ample to meet all needs of navigation.
Additional diversion would be of no help to commerce on the Illinois
Waterway since the presently authorized diversion provides all the
water needed for lockage, leakage, evaporation and flotation of barges
on the Illinois Waterway.
Navigation on the Great Lakes is carried on over 95,000 square
miles of water highway, directly servicing eight Great Lakes states
and indirectly servicing many more, as compared with the limited
service rendered by the Illinois Waterway. Power generated at
Niagara is worth more than four times the power developed at Lock-
port for the same amount of water. Hence, under the very doctrine
advanced repeatedly by proponents of increased diversion, no justifi-
cation can be shown for granting the perennial requests for a large
diversion of Lake Michigan water at Chicago.
(o) Metering of Chicago Domestic Water Supply.
To a very large extent the domestic water consumption in the
City of Chicago is not metered. That is to say, about three-fourths
of the residential and industrial users of water in the City of Chicago
pay for the same not on the basis of the amount consumed but in
most cases at a flat rate, regardless of the amount consumed. In the
City of Chicago the per capita consumption is about 214 per cent
above the average of nineteen other large American cities, as disclosed
by the testimony in the litigation between the Lake States and Illi-
nois and the Chicago Sanitary District in 1940-1941.1"2 Of the 412,228
water services in 1940 in Chicago only 115,025 were metered. Uni-
versal metering would reduce the amount of water consumed. This
has been the experience in most of the American cities where the
water services were meterd.
Metering of the water supply of the City of Chicago has been
advocated for a great many years. A report was made in 1915 strongly
recommending meters for Chicago. Various Governmental agencies
have from time to time urged the metering of the Chicago water
supply. The permit of Secretary of War Weeks, dated March 3, 1925
(which authorized the diversion of an annual average of 8500 c.f.s.
in addition to domestic pumpage) contained a condition that the City
of Chicago meter at least 90 per cent of its water services at the
182 Report of Special Master Lemann, March 31, 1941, p. 102.
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rate of 10 per cent per year. Had this condition been complied with,
universal metering of the Chicago water supply would have been
completed by 1935.
The P.W.A. Board of Engineers, in its report of April 30, 1934,
stated that the "great and unreasonable waste of water works system"
had "added millions of dollars to the cost of sewage and sewage dis-
posal work" and recommended that every effort be made to reduce
such waste. This report further recommended that "the capacity of
future treatment plants be predicated upon the reasonable use of
water." In August 1938, an offer of a grant of money from the
P.W.A. in connection with the construction of the Southside water
filtration plant contained a condition that the city must satisfy the
P.W.A. Administrator that it would install approximately 115,260
meters. In the spring of 1939 Chicago was permitted to defer the
installation of meters until a date later than that originally specified.
Universal metering of the Chicago domestic water supply would
reduce the amount of water consumed and this in turn would reduce
the volume of sewage, which would permit a longer period of de-
tention in the aeration tanks and increase the amount of sewage
which could be given complete treatment. A reduction in the domestic
pumpage (the use of domestic water supply in Chicago) would result
in a substantial gain in the amount of sewage which could be com-
pletely treated. A cut in the domestic sewage flow would also make
available more capacity in the sewage treatment plants for storm water
in the intercepting sewers and would extend the useful life of the
sewage disposal plants.
Today, the domestic water supply in the south side of the City
of Chicago is given preliminary treatment in the new water filtration
plant. This plant will not be finished for complete treatment of the
water supply until the fall of 1947. Today, the Chicago water supply
is safe, although it does not meet fully the Federal standards for
ideal water as to color, taste, and turbidity. Sanitary and water ex-
perts recognize that all modern up-to-the-minute cities should have
both complete sewage treatment and complete treatment of the do-
mestic water supply by means of water filtration plants.
(p) Management and Operation of the Sanitary District of
Chicago.
The statistics taken from the records of the Sanitary District of
Chicago discloses that during the year 1946, the composite average of
B. 0. D. removal of all the sewage of the Sanitary District was only
68.2 per cent. In 1945, the composite average of B. 0. D. removal
was 65 per cent, while in 1940 it was about 60 per cent and in 1930
it was 10 per cent. These results are far below the standard of 85
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to 90 per cent or more reduction in B. 0. D. required by the Special
Master and the United States Supreme Court to be obtained by De-
cember 31, 1938, when the program for the complete treatment of
all the sewage of the Sanitary District was to be completed and
below the results obtainable from a well operated modem sewage dis-
posal plant. Many of the heads of Departments and others holding
top positions in the Sanitary District are eminent and recognized
authorities in their respective fields. The question then arises as to
why the District hasn't been able to obtain better results in its sewage
treatment program. Politics may be the answer. In a recent editorial
one Chicago paper comments as follows :'13
"The four Republican trustees of the sanitary district are
demanding an explanation of scandalous mismanagement of the
district's 25 million dollar Stickney sewage treatment plant,
which was opened just before the war.
"The charges are that the sludge drying process is operating
at only one-fourth capacity and that political payrollers have
deliberately sabotaged expensive equipment, apparently to get
out of work of operating it. The payrollers, it is charged, are
defiant of all discipline, spend their time gambling, and threaten
with violence technical supervisors who attempt to have the
plant operated properly. Just how long these conditions have
existed is not certain, but they obviously are not of recent origin,
because the level of production of the plant has been declining
since 1941."
And, in a news item, the same Chicago paper reported that the
Sanitary District Board was faced with voting on four issues for
reform of the management and operation of the District's program.'
"This proposal calls for a new chief engineer, a new chief
attorney, broader powers for the new appointees, and minority
representation on the civil service board - the latter the breed-
ing ground of most of the evils uncovered by the Republicans.
"'The minor victories so far will mean virtually nothing
unless there is a thorough shakeup,' Republican Trustee An-
thony A. Olis said yesterday. 'We Republicans agree such a
shakeup will help raise the efficiency of the sanitary district
plants and keep the system from slipping back into the mess
in which we found it.'"
Republican Trustee William S. Nordburg, who was the first
to suggest the reforms, said private conversations with several
of the Democratic trustees have convinced him they are eager
to correct the conditions that have been exposed.
"'Our four votes are futile unless the Democrats are sin-
cere in their expressed desire to do what is right,' Nordburg
18s Chicago Daily Tribune, Feb. 20, 1947.
184 Chicago Daily Tribune, April 21, 1947.
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said. 'If they meant what they said, we can get these reforms
under way and put the district on a sensible footing.'
"But win, lose, or draw in the conference tomorrow, the
Republican minority has performed a valuable service to the
sanitary district and the taxpayers, according to the top engi-
neers of the district.
"These professional men, whose devotion to their jobs has
kept the all-important agency from breaking down completely,
say that a new attitude is apparent on the part of the politically
sponsored 'temporary' employees who infest more than half the
district's 1,900 jobs.
"'The word has gone out that a powerful sponsor isn't
enough any more,' one of the engineers said. 'The recent firing
of 29 unfit workers, despite their sponsors, proved that. The
civil service examinations coming up will spell good-by to still
more. And those that are left are doing some work.'
"The minority fight has been an uphill battle.
"It came into the open on Feb. 19 when Trustees Olis and
Nordburg, along with Republican Trustees Michael J. Rudnik
and J. B. Martin, questioned some of the engineers and found
that inefficiency, carelessness, thievery, and loafing were rife
in the southwest treatment works in Stickney."
The same paper said editorially :1s5
"There is nothing unique in the current scandal in the sani-
tary district. It has been almost continuously notorious for
graft, pay roll padding, and general inefficiency for two decades
or more.
"Four different department heads, the chief clerk, chief engi-
neer, attorney, and purchasing agent, run their activities about
as they choose, responsible only to the commisioners. There are
too many of the latter and they have given little attention to
actual operations. Furthermore, the district has had more con-
struction work than any other local government and construction
is always a bonanza for grafters.
"As a partial remedy for these evils, the Civic federation
has recommended that the legislature give the district a business-
like administrative organization, headed by a general super-
intendent to whom all other employes would be responsible.
The federation would also reduce the number of trustees to
five, which is more than sufficient to form its policies. An
independent civil service commission would be provided, in the
hope that this would remedy the conscienceless padding of
pay rolls with incompetent, politically sponsored, temporary ap-
pointees.
"These are all sound measures and the legislature should
adopt them. The full effect of any legislative reforms cannot
be felt for nearly two years, however, and meanwhile some
effort should be made to clean up the existing mess."
185 Chicago Daily Tribune, Aprl 21, 1947.
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One Chicago newspaper has even gone so far as to argue that
the Sanitary District Board of Trustees should be abolished. In an
editorial it was suggested as follows :186
ABOLISH THE -SANITARY BOARD
The sanitary district of Chicago was organized nearly 60
years ago. At the time it was a good idea to have a separate
municipal corporation devoting its sole energy to turning the
Chicago river around and providing a safe outlet for the sewage
of a great city. Later, the sanitary channel was made into an
important inland waterway. Still more recently, the Supreme
court decree in the Lake Michigan diversion case required the
city to treat its sewage. The sewage treatment program is com-
pleted, or virtually so.
From now on, there is little real work for the sanitary
trustees to do, certainly none that could not be performed well
by some other local government. The district should be abol-
ished as an independent government unit and its swollen staff
pruned down.
There may be certain legal obstacles to this. There are bonds
outstanding which must be redeemed thru taxation. The legal
form of the district and some sort of appointive board may
have to be retained to vote these tax levies and handle purely
fiscal operations. That would not mean that the physical opera-
tions could not be divorced and placed in other hands.
There are minor difficulties in this direction, also. Opera-
tion of the sanitary district's physical facilities would best fall
under the city water or sewer department, or perhaps a unifica-
tion of the two. However, the district collects taxes from and
renders services to most of Cook county outside of Chicago,
and if it were placed under city management suburban residents
would be taxed without representation and might not get the
service to which they are entitled.
The county government, on the other hand, represents all the
citizens of the county but its organization is archaic and its
operation of existing county facilities is about as could be
imagined - no recommendation for giving it additional func-
tions.
These__, however, are relatively minor problems. As a
separate government, the sanitary district is costing the Chicago
area more than it is worth. The sooner we are rid of it, the
better off we will be.
Another news item discloses the high cost of operating the Sani-
tary District is due, in part, to high construction costs where in one
186 Chicago Daily Tribune, November 21, 1946.
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instance the construction costs skyrocketed 352 per cent on one
project.-s
The Civic Federation of Chicago demanded complete revision
of the "awkward" governmental setup of the Chicago Sanitary Dis-
trict and said such streamlining would help eliminate the periodical
scandals that sweep the district. Harland C. Stockwell, executive
secretary of the Civic Federation, pointed out that the Sanitary
District stumbles wildly among the pitfalls that await even the most
efficient governmental unit. Stockwell said that "from time to time
the district falls flat on its face - always at the taxpayers' expense.
Surgical action by the state legislature is sorely needed"., s8
Exhaustive study of the sanitary district structure over a period
of years has convinced the Civic Federation that the following changes
must be made:
1. Provide for the creation of the position of general super-
intendent and define the duties of the clerk, chief engineer, attorney,
and purchasing agent.
2. Reduce the number of trustees from nine to five.
3. Change the politically ridden civil service administration in
the district.
Stockwell explained that under the present act hurriedly passed
by the legislature in 1889, the administrative authority rests with the
nine trustees. The clerk, chief engineev, attorney, and purchasing
agent, all mentioned in the act, -run their respective departments and
each is responsible only to the trustees.
The creation of a general superintendent would center executive
authority in that position, and he alone would be responsible for the
administration of the district, answerable to the trustees much as
the president of a corporation is answerable to his board of directors.
The result of many months of investigations and hearings and
wide spread local clamoring for reforms was the creation of the
187 Chicago Daily Tribune, Feb. 24, 1947:
"Further scrutiny of sanitary district contracts let during the exclusively
Democratic regime yesterday disclosed to the four new Republican trustees
that construction costs apparently skyrocketed 352 per cent on one project.
"This was the $5,421,890 Battery C project at the southwest treatment
works, in Stickney, said Trustee Anthony A. Olis, spokesman for the Republi-
cans, including Michael J. Rudnick, J. B. Martin, and William Nordburg.
"Batteries A and B, each identical to the new Battery C, were built by the
Herlihy Mid-Continent Construction company in 1935-39 for a total cost of
$3,080, 643, or $1,540,321 each.
"'So Battery C is costing more than each of the first two', Olis said.
'I hadn't realized construction costs were up that much. It must have diamond
inlays.'
"The batteries include aeration and settling tanks used in sewage disposal.
Previous investigation of the Battery C contract had disclosed the board's
maneuvers to award the contract to the Malcolm J. Boyle company, 2480
Elston ave., on June 6, 1946, with an escalator clause. * * *"
188 Chicago Daily Tribune, April 17, 1947.
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position of General Superintendent who is alone responsible for the
administration of the District and is answerable ohly to the trustees.
William A. Dundas, an able engineer who has been with the District
for many years, was chosen to fill the position of General Super-
intendent. With the dismissal of many inefficient employees and the
appointment of a capable and independent General Superintendent,
many persons feel that the efficiency of the District will be increased
and that the confusion and periodic scandals of the past will be
eliminated.
(q) Suggestion for a Permanent Solution of the Chicago Di-
version Controversy.
A committee appointed by Governor Green of Illinois is studying
the desirability of federal legislation to increase the diversion of
water from Lake Michigan through the Chicago Drainage Canal. s 9
Thomas B. Casey, chief state waterway engineer, one of the com-
mittee members, at a meeting on February 6, 1947, said:
"As I see it, this committee's problem is to get an adequate
amount of water into the Illinois waterway, from Chicago down
to the river's mouth at Giafton. And I mean enough for all
purposes: navigation, health and sanitation, recreation, com-
munity use. But the problem must be studied so that, we're
asking for proper diversion, which would be an aid to agri-
culture, rather than a hindrance". 1 0
Horace P. Ramey, assistant chief engineer of the Sanitary District
who was called to the same meeting, said that the Sanitary District
did not require additional diversion as part of the District's sewage
disposal program. Ramey emphasized that the District was giving
some treatment to 99 per cent of the sewage originating in the Dis-
trict and was giving 65 per cent over-all treatment, compared with
10 per cent treatment in 1930 and 48 per cent treatment in 1939.
Ramey said that construction under way will raise the over-all treat-
ment figure to a maximum 90 per cent in three years. Anthony A.
Olis, member of the Sanitary District Board of Trustees and Chair-
man of the Governor's Lake Diversion Committee, speaking before
a meeting of the City Club of Chicago on March 17, 1947, said that
increased lake diversion is necessary because of atomic power and
the importance of the Illinois Waterway rather than because of sewage
disposal. Olis stated that "Sewage disposal around which most of
the opposition (to increased lake diversion) had previously centered,
is not intimately involved in the present fight for additional diver-
sion. The claim for increased diversion rests on the vital necessity
:189 Chicago Daily Tribune, Feb. 7, 1947.
190 ChicagoDPaily Tribune, Feb. 7, 1947.
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of the inland waterway, and the location of the Argonne national
laboratory for atomic research at Lemont. This laboratory will use
vasts amounts of water as a cooling agent."
Among the purposes mentioned by state and sanitary district offi-
cials, as requiring increased diversion of Lake Michigan water, are
navigation, health and sanitation, recreation, community use, agri-
culture and atomic power.
The fact is no one of the above purposes requires increased lake
diversion. Navigation on the Illinois Waterway is carried on without
delay or hindrance on the 9 foot channel provided by the Federal
Government. Health and sanitation require no increase in diversion,
since Chicago is one of the healthiest cities in the world, with a safe,
adequate water supply. Recreation and community use, such as boat-
ing, bathing and fishing, will not become available with increased di-
version, since the introduction of a strong current in the Illinois
Waterway would make boating and swimming dangerous. Fish life
will not be restored on the Illinois Waterway by increased lake di-
version. Recreation and fishing will return only when the polluted
conditions existing in the Illinois Waterway are cleaned up and this
can be done only at the source of the pollution. The Chicago Drain-
age Canal, and the Des Plaines and Illinois Rivers should not be
allowed to remain open sewers. These unsanitary and unsightly con-
ditions have existed since the opening of the Chicago Drainage Canal.
The contamination of this once beautiful waterway, by the introduc-
tion of untreated sewage has so aroused the residents of the lower
Illinois Valley that they are up in arms over this condition. The
only sure remedy for this situation is complete treatment of the
sewage of the Chicago and adjoining areas. The restoration of these
contaminated and polluted waterways can be brought about by pre-
venting untreated or partially treated sewage from being dumped
in such waterways. This means that complete treatment of all of
the sewage of the Sanitary District on a 90 to 95 per cent basis,
as now exists at Milwaukee and other lake cities, must be brought
about without delay. The continuation of the practice of dumping
untreated or partially treated sewage in the Illinois Waterway would
only result in perpetuating the unsightly, contaminated conditions in
that waterway and no increase in diversion would clear up the water-
way under such conditions. At one time the Illinois River was second
in fish catch only to the Columbia River where the fish are in fact
the product of the sea. At one time more than 22,000,000 pounds of
fish were taken from the Illinois River."9 When the Illinois Water-
way is restored to its pristine purity fish life will again abound in
191 Cooley, Lake Diversion at Chicago (1913), p. 188.
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such stream and the people will again enjoy this healthful and ex-
citing recreation.
The claim that increased diversion of lake water is needed for
the development of atomic power is one just recently advanced, and
illustrates how the proponents of increased diversion will grasp at
any straw to obtain a large diversion of lake water. 'Neither the state
of Illinois nor the Chicago Sanitary District is in any way concerned
with the development of atomic power in the Argonne Laboratory at
Lemont. The Federal Atomic Control Commission, headed by David
Lilienthal, has complete charge of this subject. To date, no sug-
gestion has been made by that Commission that increased diversion
is necessary for the development of atomic energy. If and when
such a suggestion is made, it will be time enough to evaluate such
a request in the light of such facts as are available.
The purposes advanced by State and Sanitary District officials
are not the real motives for increased diversion. The fact is that
the real motive for increased diversion is not generally mentioned.
Increased diversion is desired because of the additional income to
be derived from the development of hydro-electric power at Lock-
port, Illinois, where the Sanitary District maintains a power plant,
and the decrease in expenses of operation made possible by diluting
more untreated and partially treated sewage with additional lake
water. The additional electricity which could be developed by a
diversion of 10,000 c.f.s. is worth at least $1,500 a day to the Sanitary
District, or $550,000 a year.1 92
As former Secretary of War Stimson noted as long ago as Janu-
ary 8, 1913, in denying a then pending application of the Sanitary
District to withdraw 10,000 c.f.s. of lake water :192a
"It is manifest that so long as the city (of Chicago) is per-
mitted to increase the amount of water which it may take from
the Lakes, there will be a very strong temptation placed upon
it to postpone a more scientific and possibly more expensive
method of disposing of its sewage. This is particularly true in
view of the fact that by so doing it may still further diminish
its expenses by using the amount of water diverted from the
Lakes for water power at Lockport * * *."
Special Master Lemann pointed out in 1941 that:
"The record indicates that the Sanitary District has been
influenced, not so much by the desire to make speed, as by the
purpose ultimately to complete an efficient system at as little
expense as possible to its taxpayers. These are praiseworthy
motives when considered from the standpoint of the District
alone, but they may not place emphasis upon expedition to which
192 Report of Special Master Lemann, March 31, 1941, pp. 82 and 91.
195 This opinion of Secretary Stimson appears in the report of Special Master
Hughes on the original reference, Nov. 23, 1927, p. 65.
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the legitimate protection of the interests of the opposing states
entitles them. Another conflict in interest arises from the fact
that the taxpayers of the Sanitary District do not appear to
have suffered from any nuisance conditions due to delay in
completing sewage treatments; the complaints come only from
those residing near the Canal in Joliet and Lockport, who are
not taxpayers of the District. The record contains numerous
references by representatives of the District to the importance
of saving the taxpayers' money as a controlling consideration".19 3
Special Master Charles Evans Hughes, in his report on reference,
commented that:
"Much time can be saved or lost in large building opertaions
according to the attitude which is taken as to the importance
of early completion. In the present case, the Court has already
laid down the requirement that the work shall proceed 'with all
reasonable expedition'." 194
The Lake States and port cities will never agree to the diversion
of any additional water from Lake Michigan above the amount of
1,500 c.f.s. fixed by the decree of the Supreme Court dated April 21,
1930. Any proposal for increased diversion, whether made by petition
to the United States Supreme Court or by a bill in Congress, will
be vigorously opposed by the Attorneys General of the opposing Lake
States. Hence, the only basis for a permanent soltuion to the Chicago
Water Diversion Controversy involves the early completion of the
sewage treatment plants, auxiliary works and sewers so as to provide
complete treatment for all of the sewage of the District and the
complete understanding and agreement by Chicago interests that no
more requests for increased diversion of water from the Great Lakes
system will be made in the future. The Lake States have too much
at stake ever to agree to increased diversion of any amount of lake
water. The mere dilution of Chicago's sewage will never be a satis-
factory substitute for the proper treatment of sewage according to
the latest scientific principles. The costs of complete treatment are
high but it is possible to recover large sums of money, as well as
vast wealth in organic fertilizers otherwise irreplaceable, by a com-
plete, modem well operated sewage treatment system. All well gov-
erned modern cities should provide both complete treatment of sewage,
as well as a filtration system for the cities' water supply. Hence, it
is repeated, the only practical way to end the annoyance to the Lake
States and port cities occasioned by Chicago's perennial demands for
increased diversion is to complete the sewage disposal plants. When
this task is completed it will also end the nuisance conditions in the
Illinois River which distress the lower Illinois River residents so
:19 Report of Special Master Lemann, March 31, 1941, pp. 107-108.
194 Report of Special Master Hughes (Dec. 17, 1929), p. 69.
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much. When Illinois and the Chicago Sanitary District do what they
are required to do by the United States Supreme Court (and should
have done by December 31, 1938) the long drawn out Chicago Di-
version Controversy will come to an end.
(r) Conclusion.
The diversion of water from the Great Lakes-St. Lawrence water-
shed at Chicago is fixed at 1,500 c.f.s. by the decree of the United
States Supreme Court. 95 No argument can be made for any change
in its amount for reasons of local sanitation. The final decision on
this phase of the subject was made when the Supreme Court of
the United States decided (opinion January 14, 1929; opinion April
14, 1930; decree April 21, 1930)196 that the diversion of water for
diluting sewage was illegal. The opinion of April 14, 1930 states:
"All action of the parties and the Court in this case will be subject,
of course, to any order that Congress may make in pursuance of
its constitutional powers andl any modification that necessity may show
should be made by this Court". 97
No necessity could be demonstrated to the Court by the State of
Illinois in 1940, when the overall purification of the sewage of the
Chicago area amounted to approximately 60 per cent, and when the
conditions in the Illinois Waterway at Joliet were the subject of
considerable complaint. No substantial additions have been made to
the sewage treatment plants and equipment since 1941. The overall
purification of sewage in the years 1941-1946 has not improved very
much. Some nuisance conditions still prevail in parts of the Illinois
Waterway but any such conditions in that Waterway should be en-
tirely alleviated when the sewage purification has reached the ultimate
90 or more per cent. Conditions in the future in the Illinois Water-
way could not be any worse than those that have prevailed during
the past six years. It is therefore not to be expected that any neces-
sity will be or could be shown on the basis of any suggested health
menace to the people residing along the Illinois Waterway or in
the Chicago area. Chicago's water is safe as determined by the United
States Public Health Service. 98 While such water does not always
measure up to ideal conditions as to turbidity, color and taste, it is
absolutely safe. The color, taste and turbidity can be improved only
through filtration but not through increased diversion. Diversion is
not a cure-all, although many people in the Chicago area profess to
believe that it is.
195 281 U.S. 696 (1930).196278 U.S. 367 (1929) ; 281 U.S. 179 (1930); 281 U.S. 696 (1930).
'9 281 U.S. 179 (1930).
98 See Chicago Newspapers, May 2 and 3, 1947.
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Congress on July 3, 1930 authorized that the diversion specified
by the Supreme Court April 21, 1930 (1,500 c.f.s. in the interests of
navigation in the Chicago River as a part of the Port of Chicago)
be authorized for the navigation of the Illinois Waterway. Lake States'
representatives claim that, in doing this, Congress has taken final
action. This claim may be debatable, since Congress, in the same
sectiQn of the same act, provided: That as soon as practicable after
the completion of the Illinois Waterway, the Secretary of War should
cause a study of the amount of water required to meet the needs of
a commercially useful waterway, and report on or before January 31,
1938 to the end that Congress might take such action as it might
deem advisable.
The Illinois Waterway was officially opened June 22, 1933. The
report of the District Engineer was filed September 26, 1933 and it
was reviewed by the Division Engineer October 19, 1933, and by
the Board of Engineers for Rivers and Harbors November 13, 1933.
The report of the Chief of Engineers was filed December 6, 1933.199
In this report the conclusion was reached that the 1,500 c.f.s., diver-
sion of water at Chicago, plus domestic pumpage (now averaging
1,700 c.f.s.), was adequate for the direct needs of the Illinois Water-
way (Lockport to Utica), as well as for the lower Illinois River,
in which complete canalization was recommended. The Chief of
Engineers made a slight reservation in his report: that after the com-
plete treatment of the sewage of the Chicago area, if the 1,500 c.f.s.
diversion should prove inadequate, the remedy might be afforded by
a moderate and reasonable draft of water from Lake Michigan. Con-
gress, on August 30, 1935, adopted the recommendation in House
Document 184 and the Illinois River improvement has long since
been completed. Since the waterway has operated 1940-1946 under
conditions as bad from a sanitary standpoint as probably ever can
prevail in the future, it is extremely doubtful that any of the army
engineers will ever seek recourse to the reservation made in the 1933
report. No other interests have any supportable claim.
Undoubtedly, Mississippi Valley interests will continue to resist
any attempt to remove this question from the jurisdiction of Congress.
There is always the possibility that a temporary increase in diversion
of water from Lake Michigan may be asked on the basis of a claimed
emergency to aid the Lakes to Gulf Waterway. It is highly improb-
able that the Supreme Court will ever authorize any increase in the
diversion at Chicago to the detriment of navigation on the Great
Lakes. Some persons claim that Canada is foreclosed, by the Bound-
ary Waters Treaty of 1910, from any valid objection to increased
199 House Document 184, 73rd Congress, 2d Session.
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diversion at Chicago, even up to 10,000 c.f.s. This claim is not a
valid one since Canada has never recognized the validity of any di-
version at Chicago. The Boundary Waters Treaty of 1909 furnishes
no valid basis for increased diversion.
A permanent settlement of the Chicago Water Diversion Contro-
versy must begin with a recognition by Chicago and other interests
that the United States Supreme Court made a final adjudication of
the respective rights of the various States and other interests when
it fixed the Chicago diversion at 1,500 cubic feet per second plus
domestic pumpage. Any future attempt to increase the diversion at
Chicago will be strenuously resisted by the Lake States, the port
cities and the lake shipping interests.
It is doubtful that the Illinois or Chicago or Mississippi Valley
interests can never persuade either Congress or the Supreme Court
that additional diversion of -water through the Chicago Drainage Canal
is necessary or desirable for any purposes.
